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ABSTRACT

From 1990 to 2000, South Carolina’s Hispanic population increased 211%. Now,
states such as South Carolina have the fastest growing Hispanic population in the U.S.
Hispanics have a high incidence of obesity and related chronic diseases such as diabetes,
stroke, hypertension and heart disease, these diseases could be avoided through diet.
Meanwhile, nutrition education interventions help to reduce weight and to change
behaviors, leading to better health. This study used qualitative and quantitative methods
to examine Hispanics health and nutritional needs to develop a cultural compatible
nutrition program for this audience. The qualitative methods explored predisposing,
enabling and reinforcing factors toward healthy eating. The quantitative methodology
collected information of participants’ socioeconomical characteristics, food purchasing
behaviors, dietary intake, health, food security, food assistance and program participation
and participants’ anthropometrics. Findings from this study show the need for a nutrition
educational interventions and programs targeted to this specific audience. As a result of
this project, “Celebrando la Salud”, a nutrition education program for Hispanics was
developed. The program includes seven lessons. Each lesson includes a presentation,
hands-on activities and cooking demonstrations. The pilot test of this program showed
that it is efficient on increasing nutrition knowledge and it helped to reshape the program
for future interventions.
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LITERATURE REVIEW

Background

Demographic

In the last ten years, the United States has experienced a dramatic increase in the
Hispanic 1 population and, in 2002, Hispanics became the largest minority group in the
country (U.S. Department of State, 2005). According to the U.S. Census Bureau, the
Hispanic population reached 41.3 million in 2004, an increment of more than 14% in four
years, and represented about 13.3% of the total population of the United States (Ramirez
and De la Cruz, 2002 and U.S. Census Bureau, 2005).

It is estimated that, by 2050, one out every four Americans will be Hispanic (U.S.
Census Bureau, 2005). Geographically, Hispanics are concentrated in specific states, with
about 80% in California, Texas, New York, Florida, Illinois, Arizona, New Jersey, New
Mexico and Colorado (Pew Hispanic Center, 2005). Nearly 67% of this population is of
Mexican origin, 14.3% are from countries in Central and South America, 8.6% are Puerto
Rican, 3.7% are Cuban, and 6.5% from other countries (Ramirez et al., 2002). The South
1

The term “Hispanic” is the result of a decision by the Office of Management and Budget (OMG) in 1978
to provide a label for people of Mexican, Puerto Rican, Cuban, Central or South American or other Spanish
culture origin, regardless of race (Marin and Marin, 1991) and it was first used in the 1980 Census.
Hispanics share a language, and some cultural values, but there are also differences in socioeconomic and
cultural characteristics, depending upon the place of origin (Weinstein, 1999). Spanish is spoken in most
Latin-American countries. The terms “Hispanic” and “Latino” are used interchangeable throughout this
work.
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is experiencing an even larger growth than that in other parts of the United States
(Kochhar et al., 2005). The states with the highest rate of increase in their Hispanic
populations between 1990 and 2000 were North Carolina (394%), Arkansas (337%),
Georgia (300%), Tennessee (278%), South Carolina (211%) and Alabama (208%) (Pew
Hispanic Center, 2005), referred to hereafter as the “new settlement states.”

From 1990 to 2000, South Carolina’s Hispanic population increased 211%, from
30,500 to 95,076 residents (Vander and Harris, 2004) and, according to the U.S. Census
Bureau, in 2002 this population increased to 130,432, a 35.7% increase. However, some
authors believe that there could be as many as 400,000 Hispanics in South Carolina
(Lacy, 2007 and U.S. Census Bureau, 2005). State how South Carolina now has the
fastest growing Hispanic population in the U.S. (U.S. Census Bureau, 2007).

In 2002, counties with the highest concentration of Hispanics in South Carolina
were Greenville, Beaufort, Richland, Spartanburg and Horry, and the counties with the
highest percentage of migration growth between 1990 and 2000 were Laurens, Lee,
Saluda, Greenville and Pickens (Ramirez et al., 2002).

While 41% of the Hispanics in the U.S. are foreign-born, in the new settlement
states in the south (AL, AR, GA, NC, SC and TN) an estimated 57% are foreign-born
(Pew Hispanic Center, 2005). In 2005, Mexicans accounted for the highest percentage of

2

Hispanics in both the traditional migrant states and in the South (55.3% and 31.7%,
respectively); in South Carolina 73% come from Mexico (Young, 2005).

Education level

As a whole, the Hispanic population has a lower level of education than do other
ethnic groups, higher only than that of American Indians and Alaska Natives (Pew
Hispanic Center, 2005). Twenty-seven percent of Hispanics had fewer than nine years of
education, as compared to 4% of non-Hispanic Whites. In addition, the percentage of
Hispanics with bachelor’s degrees is much lower for Hispanics than for non-Hispanics
Whites (11% vs. 29.4%) (Ramirez et al, 2002). In the six new settlement states, 62% of
all foreign-born Hispanics have not finished high school, compared with 20% of Whites
and 31% of Blacks (Pew Hispanic Center, 2005).

Poverty

In general, Hispanics are more likely than non-Hispanic Whites to live in poverty.
According to the U.S. Census Bureau (2006), about 20.6 % of Hispanics live in poverty,
compared with 8.2% of non-Hispanic Whites. Hispanic children represent 17.7% of the

3

children living in the U.S. but 30.4% of children living in poverty (Ramirez et al., 2002
and U.S. Census Bureau, 2007). 2

Language

Among all Hispanic adults, 47% speak primarily Spanish, 28% are bilingual, and
25% speak primarily English. First-generation immigrants are more likely to speak
Spanish as their dominant language (72%), versus third-generation Hispanics, who speak
primarily English (78%). First-generation Hispanics are also more likely to identify
themselves by country of origin, in contrast to the 57% of third-generation Hispanics who
identify themselves as Americans (Pew Hispanic Center, 2005).

In the South, 57% of Hispanics are foreign-born, and the group is mainly male
(63%) and relatively young, with a mean age of 27. Most come from Mexico (73%),
more than half (57%) speak little or no English, and 64% lack a high school diploma
(Young, 2005).

2

Poverty status is determined through a set of money income thresholds that vary by family size and
composition (see http://www.census.gov/hhes/poverty/histpov/rdp01.html).

4

Health status of the Hispanic population in the U.S.

Hispanics tend to have lower-than-average rates of some chronic diseases, even
though many live in relatively poor social or economic conditions, a phenomenon
referred to as The Hispanic Paradox 3 (Abraido-Lanza et al., 2005). However, data from
the San Antonio Heart Study belied this paradox, showing that Mexican-Americans were
at higher risk of all-cause cardiovascular and coronary disease mortality than were nonHispanic Whites (Hunt et al., 2003). In addition, Hispanics have higher rates of metabolic
syndrome than do Whites or Blacks (Boden-Albala, 2008). The most prevalent chronic
conditions for this group are heart disease, certain types of cancer, and diabetes (Centers
for Disease Control and Prevention [CDC], 2006). Hispanics have higher mortality rates
from diabetes mellitus than non-Hispanic Whites and rates of diabetes among Hispanic
women are almost twice those of non-Hispanic White women and represent the fourthleading cause of death among Hispanic women (National Hispanic Medical Association,
2004).

BMI, obesity, waist-to-hip radio and acculturation

It is well understood that obesity is related to the development of several chronic
diseases, such as diabetes, stroke, hypertension and heart disease (Pi-Sunyer, 1991). The
3

The Hispanic Paradox refers to the epidemiological finding that Hispanics in the U.S. tend to
paradoxically have substantially better health than the average population in spite of what their aggregate
socio-economic indicators would predict. The specific cause of the phenomenon is poorly understood,
although the decisive factor appears to be place of birth, raising the possibility that differing birthing
practices might be involved.
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Hispanic population has a high prevalence of obesity and associated chronic conditions
(Mokad et al., 2001); according to the National Health and Nutrition Interview Survey
[NHANES] 2003-2004, 75.8% of Hispanics in the U.S. are either overweight or obese.
Significant differences in obesity remained by gender, as 42% of Hispanic women were
obese, compared to 31.6 % of Hispanic men (Ogden et al., 2006).

Among migrant populations, positive changes in physical activity and positive
and negative changes in eating patterns have been associated with length of residence in
the United States, generation of birth, ethnicity and acculturation, and these factors have
been correlated to body weight (Barcenas et al., 2007; Bates et al., 2008; Gordon-Larsen
et al., 2003; Himmelgreen et al., 2004; Hubert et al., 2004; Kaplan et al., 2004; Popkin
and Udry, 1998; Sundquist et al., 2000; Unger et al., 2004 and Wolin et al., 2008).
Research has found a positive association between length of time in the U.S. and BMI. In
addition, obesity was found to be less prevalent among women who have lived in the
U.S. for less than a year, and higher among women who have lived in the U.S. for more
than 10 years (Himmelgreen et al., 2004; Wolin et al., 2008). These results are consistent
with those of Kaplan et al. (2004), who found that Hispanic immigrants who had lived in
the U.S. for more than 15 years had almost four times the risk of obesity than did those
who had lived in the U.S. for fewer than 5 years; Kaplan also found that Hispanic
immigrants who had lived in the U.S. for more than 15 years had a lower rate of obesity
than did U.S.-born Hispanics.

6

Sundquist and Winkleby (2000) found that birthplace and acculturation status
(measured as the primary language spoken in the home) were associated with waist
circumference and abdominal obesity. Hispanics born in Mexico had the smallest waist
circumference and the lowest rates of abdominal obesity (mean age for women was 38.6
years and for men 36.5 years), while Hispanics born in the U.S. and Spanish-speaking
had the largest waist circumference and the highest levels of abdominal obesity (mean
age for women 44.4 years and for men 45.6 years). Among Hispanic women, length of
residency in the U.S. is associated with larger BMIs and waist-to-hip radios (WHR)
(Ayala et al., 2004).

Impact of obesity

In 2000, U.S. expenditures related to obesity equaled approximately $117 billion.
In 2003, total expenditures in South Carolina were estimated at $1.06 billion (South
Carolina Department of Health and Environmental Control, 2005). Moreover, in 2007,
South Carolina occupied the sixth place among the states in obesity prevalence.
According to the BRFSS (2007) 36.3 percent of the population in South Carolina is obese
(CDC, 2007).

7

Nutritional status and dietary patterns

Research has widely confirmed that what we eat is an important predictor of
health, quality of life and longevity. A number of foods or dietary patterns, such as eating
foods high in saturated fat or not eating foods containing fiber, have been associated with
several chronic health conditions such as coronary heart disease, certain types of cancer,
and stroke. In addition, diet is one of the main factors contributing to the development of
diabetes, hypertension, and overweight (Frazão, 1999). All these health problems are
major concerns for Hispanics (Artinian et al., 2004).

Siesga-Riz et al. (2000) conducted a study using data from the 1994-1996
Continuing Survey of Food Intake by Individuals (CSFII 1994-1996) to examine
breakfast food patterns for adults, using a study population of 15,641. The study found
that Hispanics were more likely to consume a bread- or egg-based breakfast (24.2% and
17.9%, respectively), while non-Hispanic Whites were more likely to consume a breador ready-to-eat-cereal-based breakfast (22.5% and 19.6%, respectively). However,
Hispanics were more likely to eat a fruit-based breakfast than were non-Hispanic Whites
(6.3% vs. 5.5%), but they were also slightly more likely to skip breakfast (17% vs.
16.2%) (Siega-Riz et al., 2000).

A study conducted among Mexican-Americans and Anglo-Americans found that
Mexican-American women consumed more calories than did Anglo-American women.
8

There were no differences in the number of calories consumed between MexicanAmerican and Anglo-American men; however, the proportion of calories from saturated
fat was greater for Mexican-American men. Both Mexican-American men and women
consumed more calories from carbohydrates than did their Anglo-American counterparts
(Haffner et al., 1985). In another study, Mexican-Americans had lower mean intakes of
calcium, vitamin A and vitamin C than did Anglo-Americans (Knapp et al., 1985).

According to the Third National Health and Nutrition Examination Survey
conducted from 1998 to 1994, in general, Mexican-Americans born in Mexico had diets
lower in fat and richer in fiber; vitamins A, C, E, B6, and folate, and minerals calcium,
potassium, and magnesium than those born in the U.S. Also, more women and men born
in Mexico met the dietary guidelines for nutrient intakes than did those born in the United
States. Approximately one-fourth to one-third of all Mexican-Americans reported taking
a vitamin or mineral supplement in the last month, while only a few women and men
born in Mexico reported this behavior. In general, women and men born in Mexico
consumed more fruit and fruit juices, vegetables, and grains and legumes than their
Mexican-American counterparts (Dixon et al., 2000).

A regional study conducted with Hispanic migrant workers in Pennsylvania
found that a considerable number of participants did not meet the recommended levels
for intake of food groups and/or certain nutrients; in fact, a large number of participants
reported consuming no fruit, vegetables, or dairy products, and more than half of the
9

female participants were below the suggested number of servings for all food groups
(Chavez-Martinez et al., 2005). These findings are consistent with those of other studies
conducted among Hispanics living in the U.S. (Edmonds et al., 2005; Kowalski et al.,
1999; Neuhoser et al., 2004).

Another study conducted with elderly Hispanics found that this population
consumed less than the RDA of folate and near to the RDA for vitamin B6. Mean intake
of calcium was also below the RDA and below the recommended intake for the
prevention of osteoporosis and maintenance of calcium retention (Pareo-Tubbeh et al.,
1999).

Although some generalizations can be made, studies have found some differences
in the dietary patterns within the Hispanic population. Mexican-Americans had higher
total fat, saturated fat, and monounsaturated fat intakes than did Puerto Ricans and older
Cuban-Americans and cholesterol intakes were higher among Mexican-Americans than
among other ethnic groups (Loria et al., 1995). In another study among MexicanAmericans, Puerto Ricans and Cuban adults, Puerto Rican men had the highest usage of
whole milk. Also, differences were found in the consumption of combined protein-rich
food group, eggs, legumes, organ meats, and mixed dishes. About 50% of MexicanAmericans consumed more than one portion a day of protein-rich foods. This percent
were higher than that of Cuban and Puerto Rican men and of Cuban women. Meanwhile
nearly three out of four Cuban or Puerto Rican individuals reported not having consumed
10

eggs in the three months before the interview, compared with one in ten MexicanAmericans. In addition, the percentage of Mexican-Americans consuming more than one
portion of legumes a day was higher than that of Cuban and Puerto Ricans. However, the
consumption of saturated fat and monounsaturated fat was greater among MexicanAmericans men than among Puerto Rican men, and Mexican-American women had
higher mean intakes of cholesterol than did Puerto Rican women. Additionally, intakes of
dietary fiber were greater for Mexican-Americans than for the other ethnic groups. In
summary, most of the differences found on the eating patterns between Puerto Ricans,
Mexicans Americans and Cubans were not unpredicted, due to the traditional eating
patterns of each ethnic group (Kuczmarski et al., 1995).

One of the changes that can occur in the transition of residence to a new culture is
modification of diet. Several studies have considered the effects of acculturation on diet
among Hispanics; however, results vary depending on how acculturation was measured
(Perez-Escamilla et al., 2007).

Dietary acculturation

Satia-Abouta et al. (2002) proposed a model of dietary acculturation (Figure
No.1.1) to illustrate the dynamic relationship among socioeconomic, demographic and
cultural factors. During the acculturation process, these factors predict the degree to
which new immigrants may modify their attitudes and beliefs about food, their taste
11

preferences, and food selection and preparation, leading to changes in patterns of dietary
intake. For example, Romero-Gwynn et al. (1993) found both healthy and unhealthy
dietary changes among Mexican-born women who migrated to the United States. Positive
changes included cooking with less fat, baking more frequently than frying, and using
vegetable oil instead of lard. Negatives changes included eating a greater quantity of
meat, skipping meals and eating more fast food than they did in their native country,
although the causes of these changes were not reported (Romero-Gwynn et al., 1993).

Mazur et al. (2003) found that less-acculturated Hispanics had lower intakes of
protein, sodium and percentage of energy from fat, while Ayala et al. (2005) showed that
more-acculturated Hispanic women eat lunch and dinner out more and eat more meals
from fast food restaurants. Place of birth also has a large influence on the consumption of
fruits and vegetables, as non-U.S.-born Hispanics eat more fruit and vegetables than do
their U.S.-born counterparts (Perez-Escamilla et al., 2006). Studies related to fat intake
have produced contradictory results; studies conducted among Mexican-Americans found
that those born in Mexico or who are less acculturated (Spanish-speaking) have diets
lower in fat and higher in dietary fiber (Dixon et al., 2000 and Winkleby et al., 1994),
while others found an inverse association (Perez-Escamilla et al., 2006 and Balcazar et
al., 1995). Studies on the consumption of sugar and acculturation have shown more
consistent findings. More acculturated Hispanics consumed more sugar than did their
less-acculturated counterparts (Perez-Escamilla et al., 2007).

12

The association of dietary patterns, acculturation and obesity, particularly among
Hispanics, is only somewhat understood; more research is needed in order to increase
understanding of how acculturation influences food selection, dietary patterns, and
obesity. In addition, to the knowledge of the author, there is limited information available
on the nutritional status, dietary patterns and obesity prevalence of Hispanics in South
Carolina.

13
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Nutrition education

Coronary heart disease, certain types of cancer, stroke, diabetes, hypertension and
obesity incur considerable medical expenses, disability, loss of work time and, in some
cases, premature death; however, many incidents of these diseases and many related
deaths could be avoided through diet (Frazão, 1999). Nutrition education is defined as
“the process of imparting knowledge to the public aimed at the general improvement of
nutritional status through elimination of unsatisfactory dietary practices, promotion of
adequate food habits and better food hygiene, and more efficient use of food resources”
(Frank-Spohrer, 1996. p. 94). Researchers have found a need for nutrition education
interventions and have pointed out the need for nutrition education materials targeted to
minority groups in the U.S. (Ayala, 2005; Bermudez, 2000; Dixon et al., 2000; Edmons,
2005; Kowalski et al., 1999; Lin, 2003; Mazur et al., 2003; McArthur et al., 2004;
Neuhouser et al., 2004; Pareo-Tubbeh et al., 1999; Romero-Gwynn et al., 1993 and Smith
et al., 2005). In addition, studies have shown that nutrition interventions help to reduce
weight and to change behaviors, leading to better health (Heneman et al., 2005; KloheLehman et al., 2006 and Taylor et al., 2000).

The Expanded Food and Nutrition Education Program (EFNEP) is a federal
program created to help limited resource audiences in acquiring the knowledge, skills,
attitudes, and changed-behavior necessary to promote and maintain healthy eating and
nutritional well-being. Throughout a practical learning process, adult program

participants learn how to make food choices to improve the nutritional quality of meals.
They also acquire skills on how to select and buy food that will meet the nutritional needs
of themselves and their family. EFNEP is delivered as a series of 10-12 or more lessons,
often over several months, by paraprofessionals and volunteers, many of whom are
indigenous to the target population. The hands-on, learn-by-doing approach allows the
participants to gain the practical skills necessary to make positive behavior changes
(USDA, 2007). Rajgopal et al. (2002) conducted a cost-benefit analysis to measure the
economic effectiveness of the program and found that, for every dollar expended on the
program, over 10 dollars might be saved in health care costs.

Healthy People 2010, a program created by the Department of Health and Human
Services initiative, provides benchmarks for the health of Americans over the next 10
years. Supporting objectives in disease prevention and health promotion, the program has
18 nutritional goals for promotion of health and decrease in chronic diseases correlated
with diet and weight. The goals include reducing from 23% to 15% the individuals who
are obese, increasing from 42% to 60% the individuals who have a healthy weight, and
increasing from 55% to 85% the number of worksites that offer nutrition or weightmanagement classes.

16

Nutrition education and intervention for Hispanics

Literature cites specific recommendations for developing dietary interventions
for Hispanics, e.g., the Hispanic population is heterogeneous 4 and requires some
evaluation of the level of acculturation; Hispanics’ nutrition education needs are related
to food choices, meal planning, and food preparation; Hispanics should be encouraged to
eat more specific foods, such as whole grains, beans, and cereals as well as fruit and
vegetables, low-fat dairy products and a variety of foods which are good sources of
calcium (Ayala, 2005; Bermudez, 2000; Dixon et al., 2000; Edmons, 2005; Kowalski et
al., 1999; Lin, 2003; Mazur et al., 2003; Neuhouser et al., 2004; Pareo-Tubbeh et al.,
1999; Romero-Gwynn et al., 1993 and Smith et al., 2005). Research has also suggested
that, since macro- and micro-nutrients vary among Hispanic groups, nutrition
interventions should be targeted to each group individually (Loria et al., 1995). Among
the most significant modifiable risk factors for Hispanics are dietary patterns and physical
activity, both of which are associated with the development of obesity (Juarbe, 1998).
Other studies have found that Hispanics want information about how to get kids to eat
healthier foods, healthy snacks for kids, ways to involve children in food preparation,
low-fat recipes and information on food preparation techniques that are quick, easy,
nutritious and inexpensive (Palmeri et al., 1998 and Cason et al., 2006).

4

It is composed for people from different countries such as Mexico, Puerto Rico, Guatemala, Colombia, El
Salvador, etc. having different culture, tradition, customs, and beliefs.
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While there are many educational materials focused on different topics related to
nutrition, only a few of these have been developed specifically for Hispanic audiences;
most are materials that were developed for the general public and translated into Spanish,
leaving a gap in educational materials gears specifically to Hispanics.

Nutrition education and culture

Hispanics in the U.S. are a mixture of people with different cultural backgrounds
and variations in socioeconomic status, culture, and language (Warrix & Bocanegra,
1998). Therefore, some important factors when developing nutrition education materials
for Hispanic audiences are to identify and to understand the group that will be served and
to consider their different cultural values, beliefs and traditions (Taylor et al., 2000;
Warrix et al., 1998 and Williams et al., 2006).

“Culture” is defined as “the values, beliefs, attitudes, and practices accepted by a
community of individuals. Cultural behavior patterns are reinforced when a group is
isolated by geography or segregated by socioeconomic status. Culture is learned, not
inherited; it is passed from generation to generation through a process called
enculturation” (Kittler & Sucher, 2001. p. 4). Only a few nutrition educational materials
and programs have taken culture into account in their development. However, effective
educational programs must be culturally appropriate in order to be successful. For
example, dry beans, which are staples among Hispanics, are called frijoles by Mexicans
18

and habichuelas by Puerto Ricans. Adequate terminology is a key factor in avoiding
misunderstanding and increases chances for success (Warrix et al., 1998).

La Cocina Saludable is a nutrition education program for Hispanic audiences and
one of the few programs that has been specifically developed for this group, using the
Stages of Change Model. Evaluation of program materials showed that the program was
effective in improving nutrition knowledge, skills, and self-demonstrated behaviors
(Taylor et al., 2000).

Barriers and positive factors to healthy eating

Research has found that some of the main barriers to dietary change among lowincome Hispanics are income and educational level; attitudes, traditions and beliefs; time
constraints; lack of family support; lack of awareness and knowledge about healthy
eating; and lack of skills for cooking healthy meals (Brett et al., 2002; Cason et al., 2006;
Palmeri et al., 1998; Ramirez et al., 2007 and Snethen et al., 2007).

On the other hand, factors promoting healthy eating included having family
support, having to be a good role model for children, feeling better, the desire to lose
weight, diagnosis of a disease (e.g., diabetes or cardiovascular disease) and stress release
(Brett et al., 2002; Cason et al., 2006; Palmeri et al., 1998; Ramirez et al., 2007 and
Snethen et al., 2007).
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Most nutrition educational programs, even those available for Spanish-speaking
audiences, have relied in large part on written educational and informational materials.
While low-income Hispanics (LIH), who are those most likely to need nutrition
education, have low literacy, most of the materials for Hispanics have comparatively high
reading levels, another barrier to nutrition education. Presenting written materials in
Spanish may not be the solution to improving nutrition knowledge, since LIH are often
illiterate in Spanish as well (Palmeri et al., 1998).

The high prevalence of diet-related diseases among Hispanics clearly suggests a
need for changes in their dietary patterns (CDC, 2005; CDC, 2006; Hunt et al., 2003 and
Ogden et al., 2006). Consequently, there is a need for nutrition education materials
developed specifically for Hispanic audiences which employ comprehensive strategies
targeting patterns of food purchase, preparation and consumption, and the
interrelationships of nutrition, health and physical activity. As is true for all populations,
these strategies should be culturally sensitive, economically appropriate, and integrated
into family and community structures (Cason et al., 2006; Taylor et al., 2000 and Warrix
et al., 1998).

Statement of Purpose

Hispanics are the largest and the fastest-growing minority group in the United
States (U.S. Department of State, 2005). The high prevalence of diet-related diseases
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among Hispanics clearly suggests a need for changes in their dietary patterns (CDC,
2005; CDC, 2006; Hunt et al., 2003 and Ogden et al., 2006). Further research is needed
on the prevention of overweight and obesity, and on the diseases that develop as a result,
for this ethnic group. Personal values, traditions or beliefs, and environmental factors
impact the selection of foods and food practices (Cason et al., 2006; Gray et al., 2005 and
et al., 1998), and factors such as food insecurity, level of education and acculturation are
associated with the development of overweight and obesity (Himmelgren et al., 2004;
Kaplan et al., 2004; Sundquist et al., 2000 and Olson et al., 2008).

There is limited information available about food selection, eating patterns,
nutritional status, health, and dietary acculturation of Hispanics in South Carolina.
Compared to other Hispanic populations in the United States, Hispanics living in South
Carolina are mainly foreign-born (57%) and tend to be young (average age 27 years), and
most of them are from Mexico (Lacy, 2007 and Young, 2005). These characteristics may
suggest that this population may have different nutritional and educational needs from
other Hispanics living in the U.S.

Objectives

The purpose of this study is to use both qualitative and quantitative methods to
evaluate nutritional status, food insecurity, dietary patterns and nutrition-related needs of
Hispanics in South Carolina and to develop a set of nutrition educational materials for
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this audience based on the findings. Nutrition educators will be able to use the results to
better understand what influences food choices among this population and quantitative
data may also provide information related to the prevalence of obesity and food
insecurity and how these are related with nutrient intake, prevalence of obesity and their
association with acculturation.
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ASSESSMENT OF PREDISPOSING, ENABLING, AND REINFORCING FACTORS
TOWARD FOOD CHOICES AND HEALTHFUL EATING AMONG HISPANICS IN
SOUTH CAROLINA
Abstract
Focus group interviews were conducted with Hispanics living in South Carolina
to understand the determinants of diet-related behaviors and the influences of the
environment that drive food choices among this population. Seven focus groups were
conducted with Hispanics in five different counties in South Carolina. Focus groups
included discussion on predisposing, enabling and reinforcing factors that influenced
food choices and healthy eating. Barriers to healthy eating included availability of
specific foods, time, lack of cooking skills, other people cooking for them, living with
others, money available, food prices, lack of transportation, language, price comparison
(home country versus United States) and family. Knowledge needs included information
related to portion control, illness prevention, weight control, healthy foods and meals for
children as well as benefits of certain foods, and training on how to read food labels.
Motivators toward healthy eating included risk awareness, doctor’s advice, family help,
education, apparent results (weight loss or better appearance) and illness. These findings
provide a basis for developing nutrition education interventions for Hispanics, taking into
consideration beliefs and attitudes, barriers to healthy eating, knowledge needs and
motivators of healthy eating.
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Introduction

Hispanics are the largest and the fastest-growing minority group in the United
States (U.S. Department of State, 2005), and it is estimated that by 2050, one out every
four Americans will be Hispanic (U.S. Census Bureau, 2005; Pew Hispanic Center,
2007). Of the 44.3 million Hispanics currently residing in the country, Hispanics are
concentrated geographically in the states of California, Texas, New York, Florida,
Illinois, Arizona, New Jersey, New Mexico, and Colorado (U.S. Census Bureau, 2005;
Pew Hispanic Center, 2007). Despite this concentration, several states in the South now
are experiencing even larger growth than other parts of the United States (Kochhar, Suro,
and Tafoya, 2007), including North Carolina (394 percent), Arkansas (337 percent),
Georgia (300 percent), Tennessee (278 percent), South Carolina (211 percent), and
Alabama (208 percent), which recorded the highest rate of increase in their Hispanic
populations between 1990 and 2000 (Pew Hispanic Center, 2007). Moreover, it is
conceivable that the reported data could be underestimating the numbers because of
undocumented immigrants (Lacy, 2007). According to the U.S. Census Bureau in 2007,
the Hispanic population in South Carolina in 2006 was 151,289; however, some authors
believe as many as 400,000 Hispanics live in South Carolina (Lacy, 2007). These
changes in the population have created needs in all areas, and nutrition and other healthrelated issues are no exception. Researchers in traditional settlement places have been
able to elucidate the local and regional needs of the Hispanic population; however, little
research, specifically related to nutrition, has been done in the Southeast with Hispanics.
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According to the 1997–2005 National Health Interview Survey (NHIS), the most
prevalent chronic conditions for this group are heart diseases, certain types of cancer, and
diabetes (CDC, 2006). In addition, after adjusting for age, Mexican Americans and
Puerto Ricans are 1.7 and 1.8 times, respectively, more likely than non-Hispanic whites
to develop diabetes. The available data do not allow for deriving estimates of the
percentage of Hispanics who have diabetes—either diagnosed or undiagnosed; however,
if the prevalence of diabetes were extrapolated according to the total number of
Hispanics, 9.5 percent of this population aged 20 years and older would have diabetes
(CDC, 2005). Findings from the San Antonio Heart Study indicate that Mexican
Americans are at higher risk of all-cause, cardiovascular, and coronary heart disease
mortality than non-Hispanic whites (Hunt et al., 2003). In addition, results from the
2002–2004 National Health and Nutrition Examination Survey (NHANES) estimated that
the prevalence of overweight and obesity among Mexican-American men and women
aged 20 years and older also had increased (Ogden et al., 2006).

Analyses taking birthplace into account have found that U.S.-born Mexican
Americans have greater body mass indexes and waist circumferences and have higher
levels of cardiovascular and obesity risks than their foreign-born counterparts (Barcenas
et al., 2007; Bates et al., 2008; Crimmins et al., 2007; Sundquist et al., 1999; and
Sundquist et al., 2000). Dietary acculturation may affect the risk of chronic diseases.
Studies have documented an association between length of residency in the United States
and increasing cardiovascular disease and obesity risk factors (Barcenas et al., 2007;
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Carrera et al., 2007; and Hubert et al., 2005). However, Hubert et al. (2007) found an
opposite association among labor camp workers: age was the only factor associated with
obesity. A positive correlation between BMI and age has been found in several crosssectional studies (Rolland-Cachera et al., 1991 and Flegal et al., 1998). The older the
persons, the higher the mean BMI in both men and women, at least up to the age of 50-60
years (Rolland-Cachera et al., 1991). Another study found that after controlling for total
energy intake and smoking, Mexican Americans following a traditional Mexican diet had
higher BMI, waist circumference, calorie and cholesterol intakes than those following a
non-traditional diet, possible explanations included the high consumption of sweetened
beverages and the frequent use of fat to fry or prepare traditional Mexican dishes (Carrera
et al., 2007). Hispanics living in South Carolina are mainly foreign-born (57 percent), and
to a certain extent young (average age 27 years), and most are of Mexican origin (63
percent) (Lacy, 2007b and Young, 2005); mainly from the states in southern and
southeastern of Mexico such as Veracruz, Oaxaca, Chiapas and Puebla (Lacy, 2007b).

The prevalence of obesity in Mexico and other Latin American countries has
increased sharply, and in some countries such as Mexico, obesity prevalence can be
compared to those levels found in the United States (Neufeld et al., 2008; OlalzFernandez et al., 2008 and Schargrodsky et al., 2008).

The prevalence of obesity in the United States is increasing, and higher rates are
found in Hispanics than non-Hispanic whites (Ogden et al., 2006). Conditions such as
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diabetes, heart diseases, and obesity are associated with increased medical expenses,
disabilities, loss of work, and in some cases premature death; however, a considerable
proportion of them could be avoided through specific diets (Frazao, 1999). Given the
strong association of these diseases with dietary patterns and food choices, coupled with
the ever-increasing Hispanic population in the United States, it is rational to argue that
establishing healthful eating patterns will promote improved health and quality of life
(U.S. Census Bureau, 2007 and Willet, 1998). Among the most significant modifiable
risk factors for Hispanics are dietary patterns and physical activity (Juarbe, 1998).
Nutrition education interventions have been shown to help improve diet, reduce weight,
and change behaviors leading to more healthful lifestyles (Heneman et al., 2005; KloheLehman et al., 2006 and Taylor et al., 2000). Yet, studies have found a need for more
targeted nutrition education interventions for minority groups in the United States,
emphasizing that an effective education intervention must take into account the social,
cultural, economic, and environmental factors of the target audience (Ayala et al., 2005;
Bermudez et al., 2000; Dixon et al., 2000; Edmonds, 2005; Kowalski et al., 1999; Lin et
al., 2003; Mazur et al., 2003; McArthur et al., 2004; Neuhouser et al., 2004; PareoTubbeh et al., 1999; Romero-Gwynn et al., 1993 and Smith et al., 2005).

Earlier studies have identified specific barriers that impede the adoption of more
healthful diets. Among these barriers are income and educational level; attitudes,
traditions, and beliefs; time constraints; lack of family support; lack of awareness and
knowledge about healthy eating; and lack of skills on how to cook more healthful meals
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(Brett et al., 2002; Cason et al., 2006; Palmeri et al., 1998; Ramirez et al., 2007 and
Snethen et al., 2007).

Positive incentives to promote healthful eating included having family support,
being a good role model for children, feeling better, the desire to lose weight, suffering
from a disease (diabetes or cardiovascular disease), and stress release (Brett et al., 2002;
Cason et al., 2006; Palmeri et al., 1998; Ramirez et al., 2007 and Snethen et al., 2007).

Therefore, the aim of this study was to assess the determinants of diet-related
behaviors and the influences that drive food choices among Hispanics living in South
Carolina. Additional goals included determining factors that may motivate or hinder
behavior change among this population. Findings from this study will guide the design of
culturally-compatible nutrition education materials and an intervention that focuses on
creating strategies to promote healthy eating. The conceptual framework of this research
was based on the Precede–Proceed model(Glanz, Rimer and Lewis, 2002), a model for
planning health educational interventions, and the Social Cognitive Theory (SCT) (Glanz,
Rimer and Lewis, 2002).

The Precede–Proceed model emphasizes that researchers identify factors affecting
health outcomes prior to designing interventional programs. Also, it focuses on three
changeable determinants of behavior related to health: predisposing, enabling, and
reinforcing factors. Each factor applies a different type of influence to behavior, although
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all three are required to motivate, facilitate, and sustain behavior change (Green, 1999).
In addition, SCT has been used widely in the field of obesity prevention, dietary change,
and nutrition education (Baranowski et al., 2003; Burke et al., 2002; Gribble et al., 2003;
Levy et al., 2004 and Rankins et al., 2005). This robust model was chosen because it is
designed at the interpersonal level and offers a unique framework to clarify the
interactions between people and the environment in which they live and socialize, as well
as psychosocial determinants of behavior (Glanz & Rimer, 2005). In addition, SCT helps
one understand individuals’ behaviors and how they can be changed. SCT’s key concepts
and constructs—namely, reciprocal determinism, behavioral capability, expectations,
self-efficacy,

observational

learning

by

modeling,

and

reinforcements—were

operationalized carefully in the development of the focus group guide.

Methods

Description of the Focus Groups

Seven focus group interviews were conducted at different locations across five
different counties in South Carolina between March and August 2006, following the
methodology outlined by Krueger (2000). The number of focus groups conducted per
county was: Greenville (1), Beaufort (2), Saluda (1), Florence (1), and Oconee (2). The
focus group interviews were conducted in Spanish, using a script of open-ended
questions with probes (see Table No.2.1) and tape-recorded to allow for subsequent
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analysis. Two moderators, whose first language is Spanish and who have extensive focus
group and food science and nutrition experience, conducted all focus group interviews.

Before starting the focus groups, participants were required to sign an informed
consent form. Each focus group lasted between one and a half and two hours. Culturally
compatible analogies and examples were used to explain the mechanics of the focus
groups. An ice-breaker question was used to make participants feel comfortable with the
moderators and to promote participation during the discussion. The assistant moderator
took field notes during the interviews and recorded points that generated group
agreement. Collection of demographic information occurred following each focus group,
and each participant received a $25 incentive. All procedures were approved by the
Clemson University Institutional Review Board.

Focus group questions

The focus group interview guide used during the focus groups was developed based on
the first phase of the Precede–Proceed model and SCT theory. The SCT assumes that
environment, individual-congnitive factors, and behavior interact between each other and
each one is reciprocal determinants of each other (Glanz & Rimer, 2005). The
educational and organizational diagnosis phase of the Precede-Proceed model
investigates three factors: predisposing, enabling and reinforcing. Predisposing factors
are those that motivate or provide a reason for behavior; they include knowledge,
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attitudes, cultural beliefs, and readiness to change. Enabling factors enable persons to act
on their predispositions; these factors include available resources, supportive polices,
assistance, and services. And, reinforcing factors come into play after a behavior has been
initiated; they encourage repetition of behaviors by providing continuous rewards or
incentives; these factors include social support, praise, reassurance, and symptom relief
(Green, 1999). Consequently, the questions were designed to specifically address the
SCT constructs and predisposing, enabling, and reinforcing factors. Participants were
also asked specific questions regarding to dietary acculturation. The questions were
semistructured and open-ended and asked in the same order in each of the focus groups
(see Table No.2.1.). Also, this guide subsequently was pilot tested with a sample of six
Hispanic women. Responses from the pilot group were similar to the responses from the
subsequent focus groups, thus, the pilot-testing focus group responses were also included
in the analysis.
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Table 2.1. Focus group questions
PREDISPOSING FACTORS
Attitudes
What is your favorite food?
Why do you believe this food and others have become your favorites?
How do you decide which foods to eat?
Knowledge
What makes a food nutritious? What are some examples of nutritious foods?
Beliefs /perceptions
What foods do you consider “American”?
What “American” foods do you eat most often?
What do you think of these foods?
What do you think of Hispanic foods?
What do you think of the nutritional and health status of the Hispanic community?
What are the main nutritional and health problems among the community?
ENABLING FACTORS
Barriers
What affects what you eat?
What problems do you have buying food?
What are the challenges that keep people from eating nutritious foods?
Dietary acculturation
How have your eating habits changed since you have been here (USA)?
What foods do you eat less of now? What foods do you eat more of? Why?
Have the number of meals consumed daily decreased, increased, or stayed the
same? (If decreased, identify the meal most commonly skipped in the United
States:
Breakfast, lunch, or dinner. If increased, identify how—e.g., snack or dessert.)
Do you prepare foods differently here than you did in Mexico? How so?
What are the reasons for these changes?
Knowledge needs
If we were to set up nutrition classes, what should we teach? What would be your
advice?
Where should we advertise the classes?
Where do you get information about food and healthy eating?
Motivators
What things would make you change your eating habits?
REINFORCING FACTORS
What things would make you change your eating habits and maintain them?

SCT Constructs*
Behavior
Personal beliefs
Behavior

Personal beliefs
Personal beliefs
Personal beliefs
Personal beliefs
Personal beliefs
Personal beliefs
Environmental
Environmental
Environmental
Environmental
Behavior
Behavior

Environmental
Behavioral
capabilities
Behavioral
capabilities
Social support
Outcome
expectancies
Reinforcements

*Social cognitive theory constructs related to factors related to food choices and healthy
eating.
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Population sampling

A convenience sample was recruited to participate in the study. The criteria for
participation in this study was to be Hispanic, 18 years or older, and to live in South
Carolina. Participants were recruited from the upstate, the midlands, and the coastal
regions of South Carolina. Formal contact was established with management or service
providers aimed at Hispanics, including, but not limited to, predominantly Hispanicpopulated apartment complexes, churches catering to the Hispanic population, a Head
Start program, The Latin America Consortium of South Carolina, a Hispanic store, and
two centers that offer English as a Second Language (ESL) classes. Staff members in
these locations received a detailed explanation of the project, including the survey
instruments and commitment involved. All of the agencies agreed to help recruit
participants and/or to allow the use of their facilities to conduct focus group interviews.
Potential participants were not required to be a user of any of the programs that these
agencies offered. Participants were recruited via telephone communication, by flyers, and
in person. Some participants invited researchers to conduct focus groups in their homes
and invited friends to participate.

Data Analysis and interpretation

Demographic data were analyzed using the Statistical Package for Social Sciences
for Windows, Version 15 (SPSS Inc., Chicago, Ill., 2006). The seven focus group
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discussions were audiotaped and transcribed verbatim, then analyzed in Spanish. By the
interview for the seventh focus group, no new information in any of the main topics
covered was gathered. Thus, the point of saturation had been reached, indicating an
adequate sample size, and sampling was halted (Krueger, 2000). Transcripts then were
imported into NUD*IST Vivo 7 (NVivo, QSR International Pty. Ltd, Melbourne,
Australia, 2006) for coding. Before the coding of the transcripts, two researchers created
a coding scheme to identify and categorize the answers from each one of the questions,
the coding scheme was used as a guide. The researchers also establish a set of decision
rules to standardize the coding procedure. For example, if an answer given by one
participant was vague or short (yes or not) and the moderator did not ask for future
explanation, the information was not used. After development of the coding scheme and
the decision rules, two independent raters coded the transcripts. Then, they met to discuss
and reconcile differences in identified themes prior to coding; afterward, the coded
transcripts again were compared and reconciled. Finally, the results were translated into
English.

Results

Fifty-five Hispanic males and females, ages 18 and older, comprised the seven
focus groups, with 6 to 10 participants in each group. Of the 55 participants, two
participants did not complete the demographic survey. Seventy-one percent were female,
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and more than half (71.6 percent) had emigrated from Mexico, although other countries
such as Costa Rica (5.6 percent), Puerto Rico (3.7 percent), Panama (3.7 percent),
Honduras (3.7 percent), Argentina (3.7 percent), El Salvador(1.8 percent), Venezuela (1.8
percent), Ecuador (1.8 percent), and Guatemala (1.8 percent) also were represented.
Participants from Mexico came from central or southern states such as Veracruz,
Guanajuato, Hidalgo, and Oaxaca; there were no participants from an indigenous group
or migrant farm workers. This sample is an accurate representation of the South Carolina
Hispanic population as reported in other studies (Lacy, 2007b). All participants were
settled immigrants who had been in South Carolina an average of 3.59 years and in the
United States 8.31 years. The ages of the participants ranged from 18 to 68 years, and the
mean age was 34.13 years. Over three-fourths (76.5 percent) had 12 years or less of
education, and 42.3 percent earned $15,000 to $30,000 annually. The average number of
people living in the same household was 4.73. Sixty-two percent reported speaking only
Spanish and only 25 percent of those who reported that they spoke English said they do
so very well.

The first question addressed was participants’ favorite food. Participants were
asked to identify their favorite food and why it was their favorite; these questions were
used as ice-breaker questions to make participants feel more at ease with the moderators
and to promote participation during the focus groups. All participants reported that their
favorite foods were traditional foods from their home countries; although some of these
foods are prepared with the same conventional ingredients, the preparation methods vary
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according to participants’ country of origin. When participants were asked why these
were their favorite foods, they pointed to the flavor or the fact that the foods were a
custom for them. In addition, food choices frequently were based—at least in part—on
what others in their household wanted to eat: My children and I have adapted to my
husband’s likes, because if my husband does not like soups…well he may eat soup I
cooked for him, but in a short while he wants me to cook something spicy or greasy.
Generally, when I am alone, I eat whatever is available, but when my husband is home, I
have to cook a big meal.

Predisposing Factors

Table No.2.2 summarizes major themes identified in the participants’ responses,
grouped by predisposing factors including attitudes and beliefs or perceptions toward
healthy eating and nutrition knowledge.

Attitudes. Factors that influenced participants’ food choices included what they or
others in their household want to eat, availability of foods at home, variety during the
week, and attempts to make healthful choices. Employed participants mentioned that
food choices for them are based on (1) where they are working on that day or at the time;
(2) the ease of preparation; and (3) the time available for cooking: Well...the truth is that
here [in the United States], you eat what you can; here, it is not necessary to cook…no!
Here, you eat what you can because sometimes there is no time to eat; here; you eat what
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you have, and what you have are often things that do not nourish you…but because you
have it, you have it to eat it.

In addition, time in the United States, health, weight issues, food prices, and
available money were among the less mentioned factors influencing food choices: When I
arrived here [in the United States], that was what I ate: a hamburger and another
hamburger and another hamburger,r and then one pizza and another pizza, and when
you realize…everything remains here (in the body).

Knowledge. In relation to what makes food nutritious, participants clearly
perceived that food is nutritious if it has nutrients (vitamins or minerals) or if it is natural.
The less discussed characteristics that make food nutritious were if it has fiber or
antioxidants and how the food is cooked. Although participants never mentioned that
food may be nutritive if it is low in fat, when asked to name healthful foods, they
mentioned mainly foods in their natural form and low in fat, such as carrots, fruits,
spinach, yogurt, pineapple, celery, grains, cauliflower, beans, fish, lettuce, meat, broccoli,
chicken, natural juices, and legumes.

Beliefs and/or perceptions. To have a better understanding of what participants
think about “American foods,” they responded to three questions: (1) What foods do you
consider “American”? (2) What “American foods” do you eat most often? and (3) What
do you think of these foods? The foods considered “American” included mashed
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potatoes, hamburgers, macaroni and cheese, sandwiches, pizza, hot dogs, salads, steaks,
pasta, fried chicken, and fast food. The most often eaten “American foods” were pizzas,
hamburgers, fried chicken, hot dogs, and macaroni and cheese. The consensus among
participants seemed to be that “American foods” are less nutritive (compared with foods
from their home countries) and make them fat or have a lot of fat: [Hispanics] get fat
from the food you have here; it only makes you get fat but you do not feel strong.

In three groups, participants also indicated that “American foods” only fill the
stomach, referring to the idea that these foods have no nutrients or benefits. Participants
complained that “American foods” lack flavor, are not fresh, are bad, and include
chemicals. Only one group of participants mentioned that some “American foods” are
good.

On the other hand, when participants were asked about Hispanic foods, they
agreed that Hispanic foods were more natural, more nutritious, and fresher than
“American foods.” In addition, participants also indicated that some Hispanics foods are
healthful or beneficial, depending on how they are cooked. When asked their thoughts on
the nutritional and health status of the Hispanic community, participants clearly indicated
the perception that the Hispanic community was not healthy: We are used to consuming
primarily only food that makes you fat, no? Taquitos, quesadillas, sopes, and these are
indeed not good food; afterward, our state of health is bad.
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Participants believed that the main health problems facing Hispanics were obesity
and diabetes. Other health problems discussed less broadly included alcoholism,
depression (mainly among Hispanic women), cholesterol issues, high blood pressure,
digestive problems, drugs, and heart diseases. Only one group of participants stated that
there were no health problems among the community: I think…yes! As they say, because
of the food we have, which contains much fiber and less fat, it helps us to have better
health than eating fast food.
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Table 2.2. Predisposing factors toward food choices and healthy eating
PREDISPOSING FACTORS
ATTITUDES
Food choices are based on:
♦
♦
♦
♦
♦
♦
♦

What they or others in their
household want to eat (5)*
Foods available at home (4)
Variety during the week (4)
Trying to make healthful choices (4)
Eating during the week what was planned
during the weekend (4)
Time I have to cook (4)
Ease of preparation (3)

♦

Where they are working on that day or at that time (3)

♦
♦
♦
♦

Time I have been in the United State (2)
Health considerations (2)
Weight issues (1)
Price (1)

♦

Money available (1)

KNOWLEDGE
♦

A food is nutritious if it has nutrients (4)

♦

A food is nutritious if it has antioxidants (1)

♦

A food is nutritious if it is natural (3)

♦

The way food is cooked is what makes it nutritious (1)

♦

A food is nutritious if it has fiber (1)
BELIEFS AND/OR /PERCEPTIONS
Hispanics’ health:

American foods:

Hispanic food:

♦

Hispanic community is not healthy (6)

♦

Is less nutritive (6)

♦

Is sometimes healthy (2)

♦

Hispanic community is healthy (1)

♦

♦

♦

Makes you fat or has a lot of
fat (6)
Only fills your stomach (3)

♦

Is sometimes good depending on how it is
cooked (2)
Is more nutritious (1)

♦

Does not have flavor (2)

♦

Is more natural (1)

♦

It sometimes good (1)

♦

Is fresher than American food (1)

♦

Is not fresh (1)

♦

Is bad for you (1)

♦

Has chemicals (1)

* Number of focus groups in which the theme was mentioned
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Enabling Factors

Enabling factors are summarized in Table No.2.3 including barriers toward
healthy eating, dietary acculturation, knowledge needs and motivators.

Barriers. Participants also discussed barriers to healthful eating and food choices.
For clarity purposes, these were divided in four categories: (1) that which affects the
foods eaten; (2) problems related to buying food; (3) barriers for eating healthfully; and
(4) changes related to dietary acculturation.

The barriers affecting food choices noted most frequently among participants
were availability of the specific food here in the United States, time, and lack of cooking
skills: Well…I see so many things, but I do not know how to prepare them; you just buy
what you know how to prepare. You can see that there are many things. What can I tell
you?...frozen food and all that stuff...yes! All those but you do not know how to prepare it.

Participants—mostly men—cited living with others as a one of the factors that
affected what they eat. Men sharing housing and food with other men indicated that
sometimes it is hard to agree about what to eat and buy. This problem can be even greater
when men come from different Latin American countries. Men also stated that sometimes
they just hire someone, usually women from their community, to cook for them; in such
cases, the cook may decide what to serve for either lunch or dinner: I do not have
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problems; as I said, I don’t cook because as soon as I came [to the United States], and I
came with a brother, and he had someone who cooked for him, then she always cooked
chicken and meat and only that; that and only that, and every day was the same.

In addition, when asked about the problems facing them when buying food, the
lack of transportation to the grocery store and markets was the barrier discussed most
frequently and extensively. However, more in-depth discussion of this barrier indicated
that transportation is a problem, but only during the first months after arriving in the
United States: The person just arriving struggles a little bit, but then you find friends and
there is a solution, and if not [you do not find someone], and if you are hungry…then you
walk.

Participants in six of the seven groups felt that there were no problems related to
buying food and that money was not a problem. On the other hand, participants in three
groups mentioned income as a problem: You have to limit yourself because it’s time to
pay the electricity bill, the water bill; then, this week we have to pay the water and power
bills and then we do not have enough left to buy food.

Among the barriers discussed less broadly were money availability, the inability
to speak English, and food prices. Participants also claimed that availability of traditional
foods from their home country was a problem; they indicated that price comparison
(home country versus the United States) was a common practice when buying fresh
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foods, such as fruits and vegetables, and therefore became a barrier to eating healthful
foods. However, when asked what barriers kept them from eating nutritious foods,
participants most often answered time, followed by money: Money, too [is a problem],
because the best is always the most expensive.

Participants also mentioned that smoking, alcohol, and drug intake were among
some of the health factors that kept people in their community from eating healthful
foods. According to participants, such conditions were most common among men living
alone (without their families), especially young men or single men. Moreover, men living
alone do not buy healthful food because they have neither transportation nor money: I
don’t know…but sometimes you want to buy vegetables and that stuff...and the other
person cannot give you a ride.

The lack of cooking skills also was also a barrier perceived by participants. In
addition, contradictions or confusion due to conflicting messages created problems: I
have a lot of diet books and recipes, but there are some books that contradict each other;
one book says something against some food and then the other one says the opposite, and
then sometimes you don’t know.

Meanwhile, women complained that sometimes they find it difficult to educate
their children about eating healthfully because the father, as soon he returns from work,
wants to spoil the children in order to compensate for his absence: [My husband] is like a
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boy; then it is really difficult to educate the man of the house in order to educate the
children later, because their father is creating a mess, then I have a problem and I
accumulate another problem, and with the habits that I already have, it’s really
difficult...but we are in a struggle.

Dietary acculturation. When exploring how acculturation has changed
participants’ food choices or habits, they clearly perceived that they were eating fewer
traditional foods from their home country, such as beans, fruits, vegetables, rice, and
traditional dishes. In addition, they mentioned they were incorporating new foods into
their diets, either because it was a new food for them (they were not aware of the food
before) or they could not afford it in their home country: For example, in Mexico the
hamburgers, you just to go to burguer (place where they sell hamburgers)...or I do not
know! [In Mexico] I ate them every weekend for luxury, and here, no! Here, you have to
eat them every day because it is the fastest of all you can find and the easiest.

Foods that participants consumed more often in the United States that were not
consumed as frequently in the home country included meat, fruit, chicken, hamburgers,
soda, fast food, ready-to-eat food, Chinese food, pizza, and fried food.

Meanwhile, participants in four groups indicated that they have been exercising
less since coming to the United States. However, this issue was cited only by women: [In
Mexico] you go to the supermarket and…I forgot the tortillas! And you go back and…I
50

forgot the cilantro!...And you go and come back and there it is also easier because
convenience stores are located on the corners [of the blocks] and they sell everything so
you can go there. And here it’s always more difficult because you have to drive.

In addition, women in one group reported they were not cooking as frequently as
they did previously.

Another change reported was the number of meals per day. Participants in three
groups stated they were having only one or two meals per day (breakfast and dinner or
lunch and dinner), although in their home country they were used to having three. This
change was reported mainly by people who worked in paying jobs during the day.
Participants in four groups affirmed that their eating habits have not changed.

Participants in three groups reported that their cooking methods have changed
since migrating to the United States. However, participants in five groups agreed that
they only changed the use of some spices when cooking and the flavor of some
ingredients as well. The main reason for this change was the unavailability of certain
ingredients or, in cases when they were available, a change in the ingredient flavor was
detected.

Knowledge needs. Education about cooking healthfully and portion control was
identified as the most important current needs. Participants agreed that information
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related to healthful foods and meals for children, benefits of certain foods, how to read
labels, and the relationship between food and illness prevention was needed. Participants
indicated that the preferred formats for delivery of nutrition information were workshops
or talks. For participants with busy schedules and long workdays, receiving information
through TV programs, videos, or mail was preferable. Any educational program, it was
stated, should be scheduled at convenient times (morning for stay-at-home mothers and
evenings and weekends for people who work). Meanwhile, programs should be
advertised through churches, radio, flyers, newspapers, and children’s school.
Participants also agreed that transportation should be provided, if needed, and that the
instructor should be patient meaning that he/she may have to explain one topic several
times until it is well understand by all participants. Although participants never
specifically mentioned the need to provide information in Spanish, this need is assumed
since the focus groups were conducted in Spanish.

When participants were asked where they received their information about food
and healthful eating, they indicated their sources were primarily other people or relatives,
as well as TV programs on some of the channels available in Spanish. Other sources of
information included books and magazines (in Spanish). Some participants also stated
that they received information from the school; however, it should be noted that they
were referring to schools in their home country. Some additional resources of nutrition
information mentioned were the doctor’s office, programs such as WIC, and the Internet
(mentioned by one woman in a group). Some of the women commented that most of the
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written information provided by WIC was in English, making it difficult for them to
understand the whole document or brochure. In addition, educational videos also were
predominantly in English; and after watching the videos, they could not clarify the
information or ask questions because of communication/language barriers between the
women and WIC staff.

Motivators. According to participants, the most compelling reason for
incorporating more healthful eating was the risk of illness, although they did not indicate
a specific illness or disease: I think that unfortunately it’s always when something
happens, isn’t it? When you are told “you have diabetes” or when you are told “you
have cholesterol” or you suffered a heart attack; well, in my case, it is the lack of
discipline; it’s something that you have to do now, at this age. I said, I think everyone
knows what we should do; unfortunately, we always wait until something happens.

Additional motivators that participants mentioned included receiving education
related to nutrition, doctor’s advice, family help (in the case of women), and the ability to
notice results (e.g., feel better or lose weight): See results, for me see results, for me see
that over time I have become healthy and my sons are healthy; that is the most important.
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Table 2.3. Enabling factors toward food choices and healthy eating
ENABLING FACTORS
BARRIERS
What affects what you eat:
♦

Problems related to buying food:

Barriers for eating healthy:

♦

Lack of transportation (7)

♦

Time (5)

♦

Availability of the specific food
(here in the United States) (3)*
Time (2)

♦

Language (3)

♦

Money (3)

♦

Lack of cooking skills (2)

♦

Do not find desired products (3)

♦

Alcoholism, drugs, or smoking (2)

♦

Other people cook for me (2)

♦

Money (3)

♦

Do not buy healthy food (2)

♦

Living with others (2)

♦

Living with others(1)

♦

♦

Money available (1)

♦

♦

Price comparison (home
versus the United States) (1)

Do not know how to cook healthy food
(2)
Carelessness (2)

Do not speak English (1)

♦

Food prices (1)

country

♦
♦
♦

Confusion due to conflicting messages
(2)
Family food habits (2)

DIETARY ACCULTURATION
♦

Eat fewer traditional foods from the home country (4)

♦

Now have access to food not available before (3)

♦

Incorporation of new foods into the diet (4)

♦

The number of meals (decrease) (3)

♦

Less exercise (4)

♦

Don’t cook as frequently as before (1)

KNOWLEDGE NEEDS
Information related to:
♦ Taking cooking classes (6)
♦ Portion and weight control (5)
♦ Weight control (2)

♦
♦

Food and illness prevention (2)
Healthful foods and meals for children
(2)
MOTIVATORS

♦
♦

Benefits of certain foods (2)
Reading food labels (1)

♦

Get educated about the topic (2)

Things that would motivate people to eat healthier:
♦

Being ill (4)

♦

Doctor’s advice (1)

♦

Self-Interest (3)

♦

Family involvement or help (1)

♦

Risk awareness (3)

♦

See results (weight
appearance) (1)

loss,

better

* Number of focus groups in which the theme was mentioned
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Reinforcing Factors

A resume of reinforcing factors is shown in Table No.2.4. Reinforcing factors to
promote more healthful eating include providing participants with traditional recipes that
taste good, are not expensive, and are easy to prepare; these were some of the
characteristics participants indicated when determining which foods to prepare on a daily
basis. Moreover, participants felt that having someone with knowledge and understanding
of their culture might enable them to communicate with the educator more effectively
when they have questions; having an educator available might support them in
maintaining any changes they are willing to undertake. Finally, healthful eating can be
reinforced once participants feel better or see results, as indicated by one participant. For
women with families, their husbands’ and friends’ help is crucial for maintaining any
healthful changes.

Table 4. Reinforcing factors toward food choices and healthy eating
REINFORCING FACTORS
♦ Traditional recipes ♦ Family and friends ♦ Apparent results
with good taste
supporting change
♦ Periodic visits
and low cost that ♦ Cooking classes
by the program
are easy to prepare
coordinator to
homes
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Discussion

This qualitative study extends what is known about beliefs, attitudes, perceived
barriers, and enablers of healthful eating among Hispanics. Few studies have explored the
factors influencing food choices of Hispanic immigrants in new settlement areas, such as
South Carolina. Having a broad understanding of these factors may aid in the
development and implementation of culturally appropriate nutrition education programs
tailored to this minority. The high prevalence of diet-related diseases among Hispanics
clearly suggests a need for changes in their dietary patterns (CDC, 2005; CDC, 2006;
Hunt et al., 2003 and Ogden et al., 2006).

There are numerous language and educational barriers for Hispanics program
participation. This is especially true for the receipt of preventive care information and
interventions to prevent diseases such as obesity. In addition, some service providers in
these new settlement areas are not prepared to deal with this clientele. This might not be
due to lack of willingness to work with this audience but to the language barrier,
resistance to change, fear of additional workload, and lack of cultural competence. These
factors can decrease the participation of this target audience in nutrition education
programs. These results demonstrate that some of the factors affecting food choices and
healthful eating are not much different than the factors affecting other Hispanics in the
country and that have been reported by others (Brett et al., 2002; Cason et al., 2006; Gray
et al., 2005; Palmeri et al., 1998; Ramirez et al., 2007 and Snethen et al., 2007).
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Nutrition education interventions targeting this audience are needed, and they
must employ comprehensive strategies targeting patterns of food purchasing, preparation,
and consumption, and the interrelationships of nutrition, health, and physical activity. As
with all populations, and especially with Hispanics, these interventions should be
culturally sensitive, economically appropriate, and integrated into family and community
structures (Cason et al., 2006; Taylor et al., 2000 and Warrix et al., 1998). It might be a
matter of time before nutrition education service providers in these new settlement areas
start to understand that this population has migrated to stay. When this happens,
providers they may start tailoring their programs to cater to this population, and this
research can be helpful to accomplish this task.

Predisposing factors

One consistency with previous research was participants’ favorite foods.
Participants stated clearly stated that favorites foods were those they were used to eating
in their home countries since they were children (Cason et al., 2006), indicating that
traditional foods still were cooked at home. This finding supports an earlier study
conducted among Mexican mothers; it found that the types of food eaten most frequently
by mothers during pregnancy and fed subsequently to the children contribute to the
development of food preferences later in life (Mennella, Turnbull, Ziegler, and Martinez,
2005).
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According to participants in the current study, food choices were based on
availability, accessibility, variety, family members’ preferences, health considerations,
weight issues, money, place of work, and time they have to cook; earlier research found
similar results (Cason et al., 2006; Gray et al., 2005; Palmeri et al., 19998; and Strolla et
al., 2006). However, two factors apparently were new in this study: (1) participants stated
they already were trying to make healthful choices; and (2) food choices were based on
length of time living in the United States. A behavioral intention to healthful eating might
be present in some of the participants, but it is not certain if people have the skills to
accomplish a change in their dietary patterns. Previous research has found that the diets
of less acculturated Hispanics tend to be more healthful than among those who are more
acculturated (Ayala et al., 2005; Bermudez et al., 2000; Cason et al., 2006; Edmons,
2005; Neuhouser et al., 2004 and Romero-Gwynn et al., 1993). Education about health
consequences of eating fast-food meals or foods perceived as “American foods,” which
are consumed more frequently as time passes, appeared to be relevant for this population.
Participants’ beliefs about “American foods” clearly were negative in nature in regard to
the nutritional aspects, and echoed other studies of Hispanics and African Americans
with similar findings (Cason et al., 2006; Gray et al., 2005 and James, 2004). A possible
explanation for consuming fast food despite strong negative beliefs about this
“American” food is that the food is convenient and highly accessible (low price)—two
factors that are important to this population group (Cason et al., 2006; and Gray et al.,
2005).
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Therefore, participants believe that the Hispanic community is not healthy. In
fact, in this study, only one group mentioned that the community was healthy and these
comments were made exclusively by men. Research has found that women are more
likely than men to be aware of the health benefits of foods and nutrients; in addition,
women are more likely to follow health news in the media (American Dietetic
Association [ADA], 2002).

Identification of length of time in the United States as a factor in food choices is
important because it indicates clearly that nutrition education programs should be
available to people as soon as possible after migration. Consequently, promoting the
consumption of traditional foods or dishes low in fat may be an important part of a
successful nutrition educational program and materials.

Enabling factors

Participants’ discussions revealed several barriers to healthy eating practices: they
pointed to a lack of time to cook more healthful food, prices of more healthful food,
income, transportation, lack of cooking skills, language barriers, lack of availability of
preferred foods, lack of support of the family, contradictions due to conflicting messages,
and the need to share the house with other persons (in the case of men). These barriers are
noted in other studies (Brett et al., 2002; Cason et al., 2006; James, 2004; Palmeri et al.,
1998; Ramirez et al., 2007 and Strolla et al., 2006). For example, Palmeri et al. (1998)
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found that among low-income Hispanics barriers toward healthy eating included time for
food preparation, cost of food, family customs and preferences, and confusion due to
conflicting messages.

Research has provided well-documented evidence that Hispanics’ diets change,
usually in a negative way during the acculturation process (Ayala et al., 2005; Bermudez
et al., 2000; Edmonds, 2005; Neuhouser et al., 2004; Romero-Gwynn et al., 1993; and
Smith et al., 2005). The current study sought to better understand environmental factors
related to dietary changes and acculturation among Hispanic immigrants. Similar to a
previous study conducted among Hispanic immigrants in Pennsylvania, participants
indicated that their diets had changed in several ways since migrating to the U.S.,
including eating fewer traditional foods, incorporating new foods into their diets mostly
because they have access to food they could not have before, eating fewer meals during
the day, changing cooking methods, and cooking less frequently (in the case of women)
(Cason et al., 2006).

Long work schedules among Hispanic adults affect time for meal preparation and
consumption, and convenience foods consequently often gain importance. This issue is
important for planning educational/behavioral programs. Family restaurant choices
among Mexican American families have been associated with child and adult overweight
status (Duerksen et al., 2007); greater family support for healthful eating is associated
with more fiber and fewer snacks foods (Ayala et al., 2005).
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Since nutrition education is more likely to be effective if personal needs are
considered, participants in this study were asked about their needs related to nutrition
knowledge. They stated a need for information on basic nutrition topics, such as food
portions, food labels, how to provide healthful food on a low budget, quick preparation
recipes, cooking classes, food and illness prevention, healthful foods and meals for
children, benefits of certain foods, and weight control. Indicated needs and preferred
delivery methods differ little from the findings of earlier research (Edmons, 2005; Farner
et al., 2005; Kowalski et al., 1999; Cason et a., 2006 and Palmeri et al., 1998). A study
conducted among Low-income Hispanics found that nutritional educational needs
included having information about child nutrition, how to prepare low fat recipes and
education about how to encounter negative influences of TV and acculturation, disease
prevention information, how to read food labels and information about how to budgeting
resources (Palmeri et al., 1998).

Because of the cultural value of participants’ traditional foods, programs should
culturally-compatible and emphasize the positive aspects of the Hispanic diet. Traditional
foods high in fat should not be removed from the diet; instead, the emphasis should be on
eating them less frequently, in smaller amounts, or in modified, more healthful recipes.
Moreover,

engaging

this

audience

effectively—particularly

first

and

second

generations—requires programs to be culturally-compatible, meaning they must consider
the cultural traditions, beliefs, and values of the people (Perilla, 1999). Female
participants indicated that programs may be more successful if a family approach were
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used. Gender roles in Hispanic families are well defined; they are considered hierarchical,
with special authority given to the elderly, parents, males, older siblings, and authority
figures (e.g., teachers) (Perilla, 1999). Moreover, female participants indicated clearly
that they cook whatever their husbands want; therefore, if men do not support dietary
changes, this becomes a barrier to healthful eating. It may be more difficult for any
member in the family to maintain such changes. Motivators toward healthful eating
included: illnesses, doctor’s advice, evident results (feeling better or losing weight),
education and knowledge, interest in eating more healthfully, risk awareness, and family
support. Previous research documented similar findings (Cason et al., 2006; Brett et al.,
2002; Ramirez et al., 2007 and Vincent et al., 2006). A program with a strong risk
communication component might help motivate people to make changes. For instance,
“how an illness would affect me and my family” might be appropriate based on the
results from the focus groups. These issues must be addressed during nutrition education
programs that are implemented with this audience. Programs promoting small dietary
changes, and based on the provision of skills, might be a good start. The foods included
in the programs must be traditional foods with a slight change to the recipe to make them
more healthful; for example, incorporation of a couple of vegetables in the recipes that
people already make at home and the use of less oil. It also is important to have the entire
family taste the food to make sure they all like it (social support).
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Reinforcing factors

Reinforcing factors included providing recipes for good tasting, low cost, and
easily prepared traditional dishes; seeing results (feeling or looking better), and
promoting families’ and friends’ support.

These issues are the key to designing and implementing a culturally compatible
nutrition education program aimed at Hispanics. As stated earlier, nutrition education
programs should be aware of the importance of familism, which reflects the collectivistic
nature of Hispanic culture. For example, Hispanic families have a tendency to be larger in
size; a family often includes parents, children, grandparents, aunts and uncles, and nieces
and nephews. In addition, they may vary with the addition of a number of extended
members or friends who, after years of relationships with the family, have become part of
the family. Moreover, Hispanic families tend to live and stay close to relatives for
material and social support (Zanner, 2001). Therefore, without the social support of this
micro-environment, maintaining any new healthful habits may be less likely, if not
impossible.

Since this study was based on interviews with seven focus groups and included a
convenience sample of 55 participants, findings may not be able to be generalized to the
Hispanic population as a whole. However, participants in the sample were particularly
diverse in terms of years of education, country of origin, and time spent in the United
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States. These variables should be considered when planning culturally compatible
educational interventions for Hispanics.

Conclusions

The findings of this study enhance the understanding of the personal, behavioral,
and environmental factors—predisposing, enabling, and reinforcing factors—that
contribute or affect the establishment of healthful eating habits among Hispanics in South
Carolina. The framework of the study was based on the Precede–Proceed model and
SCT; predisposing factors such as food preferences, nutrition knowledge, and beliefs
and/or perceptions provided the foundation or motivation that this population might have
for engaging in healthful eating patterns. In addition the knowledge of enabling factors—
antecedents that make it easier (or harder in the case of barriers) to engage in more
healthful food habits—helped elicited which factors should be addressed in a nutrition
education intervention. Finally, reinforcing factors such as family and friends’ support
and traditional recipes that taste good, are inexpensive, and easy to prepare appear to be
important elements among this population to maintain behavioral changes.

A number of these findings have direct implications for how to market healthful
eating to Hispanics and how communities and educators can facilitate interest and
participation in nutrition education programs among this minority population. For
instance, the length of intervention programs should vary depending on the specific target
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group; men appear to have less time to attend nutrition classes, while women may be
more likely to attend several sessions at different times. In addition, although the content
of the educational material should be the same, the design of the materials and activities
should vary according to the target group.
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PREVALENCE OF OBESITY AND CORRELATES OF BODY MASS INDEX
AMONG HISPANICS LIVING IN SOUTH CAROLINA: IMPLICATIONS FOR
INTERVENTION DEVELOPMENT
Abstract

The objective of this study was to examine the prevalence of obesity among
Hispanics living in South Carolina as well as correlates of BMI using length of time in
the U.S. as a proxy measure of acculturation. In addition, we examined differences
between participants region of origin on the prevalence of obesity and socioeconomical
characteristics of participants by length of time in the U.S.

Obesity prevalence increase with length of residency in the U.S., and considerable
differences remain by gender. Obesity prevalence was significantly higher among women
than men. Furthermore, significant differences in Body Mass Index exist by place of
origin among women. Meanwhile region of origin was a strong predictor of BMI among
women, while among men age was the only significant factor. Findings suggest the need
for weight-reduction interventions targeted to specific subgroups of Hispanics; factors
that should be considered are audiences’ country of origin, level of acculturation, and
socioeconomical and cultural characteristics.
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Introduction

Obesity has reached epidemic proportions worldwide. In 2006, the World Heath
Organization (WHO) estimated that by 2015, about 2.3 billion adults will be overweight
and more than 700 million will be obese. While this problem has been more prevalent in
industrialized countries, overweight and obesity are increasing in developing countries
(World Health Organization, 2007).

There is strong evidence that obesity is a risk factor for chronic health conditions,
such as cardiovascular diseases, hypertension, arthritis-related disabilities, type 2 diabetes
and some cancers (National Institutes of Health [NIH], 1998). In the United States in
2000 the indirect and direct medical costs of obesity were projected to be $117 billion
(CDC, 2005). In 2007 the estimated indirect and direct costs of heart diseases and stroke
were an estimated $431.8 billion (American Heart Association and American Stroke
Association, 2007).

In general, the prevention of obesity has been no more successful than the
treatment. In the United States, the National Health and Nutrition Examination Survey
(NHANES) 2003-2004 found that approximately 66% of adults were either overweight
or obese.
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Meanwhile, estimates of the prevalence of obesity from 1999-2000 to 2003-2004
by gender showed a considerable increase in the rates of obesity among men; from 27.5%
to 31.1%. Among women no increase in the increment of obesity were found; there was a
slight decrease from 33.4% to 33.2% (Ogden et al., 2006).

Significant differences in the incidence of obesity continued by ethnicity and by
age. Data from 2000 National Health Interview Survey (NHIS) found that among US
immigrant subgroups, Hispanics had the highest prevalence of overweight (61%)
following by Blacks (59%), Whites (48%) and Asians (32%); obesity was most prevalent
among Blacks (23%) following by Hispanics (20%), Whites (15%) and Asians (7%)
(Goel et al., 2004).

Data from the NHANES 2003-2004 have shown significant differences in the
prevalence of obesity; 45% of non-Hispanic black adults and 36.8% of Mexican
American adults were while only 30% of their non-Hispanic white counterparts were
obese (Ogden et al., 2006).

Since NHANES 2003-2004 sampled only Mexican-

Americans, no recent national data are available for other Hispanic subgroups.
Discrepancies in the prevalence of obesity between these two national surveys may be
attributed to the fact that NHIS used self-reported weight and height to calculate
participants’ BMI, and NHANES took anthropometric measurements of participants.
Research has shown that obese people are likely to under-report their weight and overreport their height. This might result in inaccurate data that might have led to the
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misclassification of some overweight or obese participants (Nawaz et al., 2001).
Additionally, no national data are available for other Hispanic subgroups, except for
Mexican-Americans, although there are few regional studies.

Results from the 2001 California Health Interview Survey (CHIS), compared the
prevalence of overweight and obesity among Mexican Americans and Central Americans
(respondents who identified themselves as Salvadorian, Guatemalan, Costa Rican,
Honduran, Nicaraguan, Panamanian, Central American, or Belizean). Results found that
36.78% of Mexican Americans were overweight and 24.18% were obese; among Central
Americans 39.39% were overweight and 22.20% were obese. In both groups men were
more likely to be overweight than women; however women were more likely to be obese.
Central American women had the highest incidence of obesity (26.54%). On contrast,
Central American men had the lowest incidence of obesity (17.77%) but the highest
incidence of overweight (50.60%); BMI was calculated using self reported height and
weight (Bowie et al., 2007).

According to the Behavioral Risk Factor Surveillance System [BRFSS], 32.7% of
the Hispanic population in South Carolina is overweight and 27.7% is obese (CDC,
2006). Additional data on the prevalence of obesity and overweight among Hispanic
subgroups in this state are not available. Behavioral, environmental, and genetics play a
role in obesity. Among Hispanics, length of residency in the United States, acculturation
status, food insecurity, birthplace (foreign born vs US born), age, marital status, years of
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education, access to health care, self-reported health, number of children (for women),
eating patterns and lack of physical activity are some of the risk factors that have been
found to contribute to the development of obesity (Bowie et al., 2007; Gordon-Larsen et
al., 2003; Himmelgreen et al., 2004; Hubert et al., 2005; Kaplan et al., 2004; Martin and
Ferris, 2007 and Sundquist and Winkleby, 2000).

Acculturation and proxy measures of acculturation (e.g., years in the U.S. and
country of birth) have been identified as a risk factors for overweight and obesity
(Barcenas et al., 2007; Himmelgreen et al., 2004; Khan et al., 1997 and Sundquist and
Winkleby, 2000). The acculturation process has been associated with unhealthy dietary
changes. For instance, a negative association between level of acculturation or
immigration and bean consumption has been found as well as increments on the
consumption of meat, mainly has hamburgers (from fast-food restaurants); and the
consumption of food high in added sugars such as ready-to-eat cereals and soft drinks
(Ayala et al., 2000; Bermudez et al., 2000; Mazur et al., 2003; Romero-Gwynn and
Gwynn, 1993 and Smith et al., 2005). On the other hand, acculturation is associated with
healthy increases in physical activity (Perez-Escamilla and Putnik, 2007).

Earlier research has indicated that the prevalence of obesity among Hispanics
increases with time, and that the prevalence of obesity is greater among US-born
immigrants than among their foreign-born counterparts (Himmelgreen et al., 2004;
Kaplan et al., 2004 and Sundquist and Winkleby, 2000). Kaplan et al. (2004) reported
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that the prevalence of obesity among Hispanics living in U.S. for less than 5 years was
9.4%; for those who had been in U.S. between 5-9 years it was 14.5%; and it was 21%
for those living in U.S. for more than 15 years. A conducted among Puerto Rican women
found that obesity rates were higher among women who had lived in the U.S. for 10 years
or more than they were among those who had lived in the U.S. for less than 2 years
41.42% and 15.78%, respectively (Himmelgreen et al., 2004).

However, the prevalence of obesity among Hispanics living in the new settlement
states, such as South Carolina, is limited. Data on this area could be relevant since it
could be speculated that the incidence of obesity might be different from that found in the
traditional settlement states such as California. The majority of Hispanics in the new
settlement areas are foreign-born, whom, according to past research, are generally
healthier than US-born immigrants or immigrants who have been in the U.S. for a longer
time.

Among Mexican-Americans, country of birth (US-born vs. foreign-born) has been
associated with abdominal obesity; foreign-born Mexican Americans had smaller waist
circumference than their US-born counterparts did (Sundquist and Winkleby, 2000).In
addition, foreign-born Hispanics were in better health than US-born Hispanics, despite
their limited access to health care and health insurance (Dey and Lucas, 2006). More than
half (60.3%) of the Hispanic population in South Carolina is estimated to be foreign-born
(U.S. Census Bureau, 2007).
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This cross-sectional exploratory study examines the prevalence of obesity among
Hispanics living in South Carolina and the correlates of BMI using length of time in the
U.S. as a proxy measure of acculturation. In addition, we examine differences in
participants’ region of origin on their socioeconomic characteristics, of and their length
of time in the U.S., these factors are important for intervention purposes.

Methods

Study Design. This study is an exploratory cross-sectional analysis. Data for the
analyses were collected from 310 Hispanic adults living in South Carolina. Data
collection was carried out over a 9-month period, from May 2006 through January 2007.
The Clemson University Office of Research Protection approved all procedures and all
participants’ signed informed consent forms.

Sample. A convenience sample of 310 Hispanic adults living in South Carolina
was recruited. Participants were recruited from the upstate, midlands, and coastal regions
of South Carolina. Inclusion criteria were being a Hispanic 18 years of age or older living
in South Carolina. Pregnant women and people who were on a special diet for medical
reasons were excluded.

Recruitment. Participants were recruited by radio announcements during a biweekly nutrition extension program (run by one of the researchers), phone calls, flyers
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and in person. Formal contact was established with management or service providers for
Hispanics: among these were apartment complexes whose residents were predominantly
Hispanic, a Head Start school, the Latin America Consortium of South Carolina, a
Hispanic Store, and two centers that offer English as a Second Language (ESL) classes.
Staff in these locations met with the researchers and received a detailed explanation of
the project, including copies of the survey instruments and descriptions of the type of
commitment involved. Potential participants were not required to use any of the programs
or services that these agencies offered. Participants recruited through the radio
announcements called a phone number and scheduled appointments for the interviews,
which were held in their homes. Participants received $15 in appreciation.

Data collection. Each participant completed a 60-75 minute survey through a
face-to-face interview. In this paper we included only the data on demographic,
acculturation, health, dietary (24-hour recall survey); and anthropometric information
(height, weight). Two graduate students trained in data collection collected
anthropometric information using a portable stadiometer and scale and conducted the 24hour recall survey. Interviews were conducted in English or Spanish depending on
participant’s preference.
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Measures

Demographic information. The guide included gender, date of birth, country of
birth, years of education, average monthly income, and the number of adults and children
living in the home.

Acculturation. Acculturation was assessed in two ways. Participants were asked
two open-ended questions on where they were born and how long they had lived in the
United States.

Food security. The United States Department of Agriculture’s (USDA) 18-item
set of indicators, also known as the Food Security Core Survey Module or, simply, Core
Module was used to assess food security.

The Core Module is a reliable tool for

measuring the food security of households. The module consists of 18 questions that ask
about a household’s experiences with food insufficiency during the previous year (12
months) (United States Department of Agriculture [USDA], 2007). A dichotomous
variable was created for food security versus food insecurity.

Body Mass Index. For each participant, a single measurement for height and
weight was taken according to standardized procedures (National Heart, Lung and Blood
Institute. 2000). All measurements were taken after the participants had removed their
shoes, heavy clothing and belts; height was measured using a portable stadiometer (Pro80

Med Products, Inc, Atlanta, GA) and weight with a Tanita Electronic Scale Model BWB800 (Tanita Corporation Tokyo, Japan). Body Mass Index (BMI) was calculated as
kg/m2; a person with BMI of 25-29.9 was considered overweight, and a person with BMI
of ≥30 was considered obese (WHO, 2003).

Dietary Intake. The 24-hour recall surveys were assessed using The Minnesota
Nutrition Data System (Minnesota Nutrition Data System software, food and nutrient
database, version 31, 2000, University of Minnesota, Minneapolis) and protocols
developed by the Nutrition Coordinating Center of the University of Minnesota. (Mitchell
and Shacklock, 1991; Madden et al., 1976).

Data analysis

The current analysis included 303 subjects with complete dietary information and
anthropometric measures. Of the 310 participant who agree to participate, 7 subjects had
some missing data either nutritional or anthropometric.

All data except for the 24-hour recall surveys were entered into Microsoft Excel
and then exported into SPSS for Windows (Release 15.0, Chicago, IL).The 24-hour recall
surveys were entered into the Nutrition Data System (NDS-R Software Version 2005).
The project summary files from NDS containing daily nutrient totals per individual
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subject were exported into Microsoft Excel and then the files were imported into SPSS
for Windows. All statistical analyses were conducted using SPSS for Windows.

Analyses were conducted to determine differences in demographic and
socioeconomic characteristics, and prevalence of overweight and obesity by length of
residency in the United States. To present descriptive statistics, three categories for time
spent in the U.S. were created (Category 1= ≤ 2 years, Category 2 = 2.01 to 6.49 years,
and Category 3 = ≥6.5 years); consequently we used them to present information in our
sample. The categories used in this study were created to look at the association between
time living in the U.S. and BMI. Previous research have showed that immigrants attempt
to retain traditional diets, however factors such as limited income and time to prepare
food conduct to relatively rapid modifications of diets that lead to increments in BMIs;
usually most of the changes incur within 1-2 years after immigration to the host country,
however the course of acculturation can be stretched out for several years (Himmelgreen
et al, 2004). In addition, in order to have participants distributed along the three
categories we looked at the distribution of years living in the U.S. to create the categories
of time spent in the U.S. (33.6% of participants have been in the U.S. for 2.5 years or
less, 30.2% have been in the U.S. between 2.5 to 6.7 years, and 36.2 % have been in the
U.S. for more than 6.7 years).

The frequency distribution of categorical variables in the three categories of
length of residency in the United States was compared; Pearson’s X2 statistic was used to
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test for significant differences. Three-sample mean comparison t test was used to assess
differences among continuous variables.

For exploratory purposes we conducted X2 analyses comparing overweight and
obesity prevalence among participants according to their length of time in the U.S., and
by gender using the three categories mentioned previously.

Linear regressions were used to examine correlates of BMI by gender. Dependent
variables were BMI (weight/height2), and independent variables or predictor variables
included age (in years), months of residency in the U.S., years of education (4 categories
were created; ≤6 years, 6.01-9 years, 9.01-12 years and ≥ 12.01 years), income (monthly
household income), food insecurity (based on the Food Security Core Survey Module),
energy (based on a single 24-hour dietary recall and administered by trained dietary
interviews), physical activity (based on whether participants consider themselves
inactive, somewhat active or very active) and region of origin (Mexico, Central America
and South America). We ran separate models for men and women because previous
studies have shown a variation in the association between health behaviors and
acculturation by gender. The assumptions of the regression models (linearity, no
multicollinearity, homoscedasticity, constant variance, normality of the residuals) were
assessed via graphical checks and the following tests: the Kolmogorov-Smirnov and
Shapiro-Wilk tests of normality of the residuals, the VIF, tolerance and eigenvalues for
collinearity diagnosis, and the Durbin-Watson for heteroskedasticy. Natural Log
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transformations of age and intake variables, and the square root of time living in the U.S.
(months) were used to fit the assumptions of the regression models.

In all analysis when data were unknown or missing for key data elements, the
observations with missing data were excluded. Results were considered significant at
P<0.05.

Results

Sociodemographics

As shown in Table No.3.1, 57% were female and 43.1% were male. Almost all
participants (98.7%) were first-generation. Participants’ mean age was 34.9 (SD=11.4),
younger participants have been in the U.S. for 2 years or less (mean age 32.7, SD=12.6),
and older participants have been in the U.S. for 6.5 years or more (mean age 37.26,
SD=10.3).

Mean household size was 4.85 (SD=1.7) with a tendency to decrease with time.
Mean monthly household income for all participants was 1788 dollars (SD=965.7).
Income did not show a constant increment with time; however those participants who had
been in the U.S. for more than 2 years had higher monthly income than those who had
been in the U.S. for less than 2 years (P=0.024).
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Almost 29% of all participants had between 0 to 6 years of education; 20% had
between 6.01 to 9; 30% had between 9.01 to 12 years; and 21% had 12 or more years.
The longer the participants have been in the U.S., the more educated they were. Almost
63% of the participants who had spent more than 6.5 years in the U.S. had at least 9 years
of education; only 42.7% of those living in the U.S. for 2 years or less did.

Almost all participants were first generation, and 83% reported not having health
insurance. However, the longer the period of time spent in the U.S. the larger the
proportion of participants who reported having health insurance (P<0.0001). At the same
time, 28% of participants were classified as food insecure. The proportion of food
insecure participants was larger among those who had been in the U.S. for 2 years or less,
and smaller among those who have been in the U.S. for 6 years or more.

Mean body mass index (BMI) for all participants was almost 28. BMIs for all
categories of time spent in the U.S. were in the overweight range, and BMI showed a
propensity to increase incrementally as time passed (P=0.015).
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We examine the correlation between overweight and obesity, gender, region of
origin, and years living in the U.S.; this necessitates the coding of the region of origin.
Because the sample consisted mainly of first-generation participants, we created a
variable, “region of origin.” For this category we recoded the country of origin variable
into three categories: Mexico, Central America, and South America.

Prevalence of overweight and obesity

Table No. 3.2 lists BMI categories by gender. Approximately 30% of women and
25% of men were classified as normal weight (BMI between 18.5 and 24.9). Almost 73%
of all participants were either overweight or obese. Prevalence of overweight (BMI
between 25 and 29.9) was higher among men than women, 57.2% vs. 35.5% (P<.0001).
However, obesity (BMI ≥30) prevalence was higher among women than men, 35% vs.
17.6% (P<0.0001). As shown in Table No.1 a greater proportion of women than men has
been in the U.S. longer (X2=24.50, P<.0001).

Table 3.2. Overweight and obesity prevalence by gender
BMI
Normal weight
(18.5 - 24.9 kg/m)
Overweight
(25.0 – 29.9 kg/m)
Obese
(≥ 30.0 kg/m)
X2=16.547; p<0.001

n total sample (%)

n female (%)

n male (%)

84 (27.7)

51 (29.6)

33 (25.2)

136 (44.9)

61 (35.5)

75 (57.2)

83 (27.40

60 (34.9)

23 (17.6)
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Table No.3.3 illustrates that almost 50% of participants who had been in the U.S.
for 2 years or less were overweight, and almost 20% were obese. The prevalence of
overweight showed an incremental increase from 49.0% (≤2 years) to 51.6% (2.01-5.6
years), and then diminished to 35.7% (≥ 6.51). Finally, the incidence of obesity showed a
constant increase from almost 20% (≤2 years) to 23% (2.01-5.6 years) then to 37.5% (≥
6.51) (P=0.028).

While conducting this analysis by gender (data not shown), the

prevalence of obesity among all three categories was not significantly different among
women (P=402); however there was a tendency to increase with time. Among men, the
prevalence of obesity was not significantly different among all three categories, but
increased with length of time spent in the U.S. (P=0.064).

Table 3.3. Overweight and obesity prevalence by years in the U.S.
BMI(weight/height2)

Normal weight
Overweight
Obese
X2=10.899; p<0.05

Length of residency in U.S. (years)
≤ 2years
2.01 - 6.5 years
≥6.51 years
n=96
n=95
n=112
----------------------- n (%) -----------------------30 (31.2)
24 (25.2)
30 (26.8)
47 (49.0)
49 (51.6)
40 (35.7)
19 (19.8)
22 (23.2)
42 (37.5)

Table No.3.4 shows a statistically significant association between increasing BMI
and length of time in U.S. (P=0.015). While conducting this analysis by gender (data not
shown), the changes in the mean BMI among categories were not statistically significant
for either females or males. However, for males the mean BMI values showed a constant
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increment from the first category to the subsequent ones. This tendency was not present
among women.

Furthermore, the prevalence of obesity was higher among participants who had
been in the U.S. for 6.5 years or more than it was in their counterparts who had not been
in the U.S. as long (P=.028).

Table 3.4. Body mass index and obesity prevalence by length of time in the U.S.
Length of residency in
The U.S.
≤ 2years
2 - 6.5 years
≥ 6.5 years

BMI (weight/height2)
N
96
95
112

Mean
27.08
27.48
28.93
F=4.278
P=0.015

S.D.
4.67
3.95
5.61

Obese
N
19
22
42

(%)
19.8
23.2
37.5
X2=10.899
P=0.028

When participants were stratified by region of origin (Table No.3.5), women from
South America had the lowest BMI (mean 32.7, SD=4.5), and the lowest incidence of
obesity (19.8%). In contrast, women from Central America had the highest BMI (mean
30.28, SD=4.7), and the highest incidence of obesity. Among men there were no
significant differences in BMI and obesity.
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Table 3.5. Body mass index and obesity prevalence by region of origin for women
Region
North America
Central America
South America

BMI (weight/height2)
N
Mean
S.D.
86
29.34
6.32
22
30.28
4.70
58
26.86
4.5
F=4.631
P=0.011

N
31
12
14

Obese
(%)
36.0
54.5
24.1
X2=8.711
P=0.069

Correlates of BMI

We examined the relationship between our operationalizations of BMI by gender. As
seen in Table no.3.6, three predictors were positively and significantly correlated with
BMI among females; being food secure and originally from Central America were
positively correlated, while being from South America and energy intake were negatively
correlated. Among men, age was the only predictor that was positively and significantly
correlated with BMI. For women, predictors that were significantly and positively
correlated with BMI were food insecurity and region of origin (NA vs. CA); and those
that were negatively and significantly correlated were energy, income and region of
origin (NA vs. SA). Thus, it appears that in this study, being in the U.S. longer was not
correlated with BMI in either men or women. Age was the only factor associated with
greater BMI among men; among women being food insecure and coming from Central
America instead of from Mexico were associated with higher BMIs. Greater intake and
being from South America and not from Mexico were associated with lower BMIs.
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Table 3.6. Correlation between BMI and predictor variables by gender
Predictor variable

Women
.111
.121
.217**

Age
Time in the U.S. (months)
Food insecure
Education (years)a
6.01-9
9.01-12
≤ 12.01
Physical Activity
Energy (Kilocalories)
Incomeb
Region of originc
Central America
South America

Men
.388**
.019
-.041

.066
-.024
-.036
-.004
-.212**
-.072

.035
-.042
.037
-.167
-.093
-.007

.158*
-.242**

-.106
.117

*P<0.05, **P<0.01, ***P<0.001
a
Compare to ≤ 6 years
b
≤2000 vs. ≥2001 (dollars per month)
c
Compare to Mexico

To understand which predictors or variables were associated with BMI, we
analyzed the data by multiple regression, using log transformed age in months, log
transformed intake in kilocalories, square root transformed time spent in the U.S. in
months, income, and food insecurity, education (three categories), physical activity, and
region of origin (two categories) as a predictor variables and body mass index in kg/m2 as
the outcome variable for both males and females. The full and reduced models showing
only significant correlates of BMI for both males and females are depicted in Tables No.
3.7 and 3.8.

Among women, correlates that remained significant in BMI were age, region of
origin specially been from South America and intake. The strongest predictors of BMI
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were region of origin, followed by intake and age. Among men, age was the only
predictor of BMI that remained significant. The equation for females from the regression
model is as follow:

BMI = 36.54 + 7.01(Log Age) – 3.24 (South America) – 5.60 (Log Energy intake)

The regression model had a rather poor fit, explaining only 11.9% of the
variance between body mass index and the predictor variables, however, the overall
relationship was significant (F1,147 = 7.77, p=0.000). With other variables held constant,
body mass index was positively related to log-transformed age, increasing by 7.011 units
for every month of age, and negatively related to log-transformed energy intake,
decreasing by 5.602 units for every kilocalorie. Women from South America on average
had lower BMIs than women from Mexico by 3.242 units. The effects of age (t= 2.26,
p=0.025), South American country of origin (t= -3.774,p=0.000), and energy intake (t= 2.312, p=0.020) were all significant.

The equation for females from the regression model is as follow:

BMI = 24.80 + 7.61(Log Age)

For men, the regression model had also a rather poor fit, explaining only 11.1% of
the variance between body mass index and the predictor variables, however, the overall
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relationship was significant (F1,106 = 24.8, p=0.000). Body mass index was positively
related to log-transformed age, increasing by 7.614 units for every month of age. The
effect of age (t= 3.656, p=0.000) was significant.
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Table 3.7. Demographic and sociocultural correlates of BMI for women
Variables
F
Adj. R2
B
SE B
ß
t
p
Full Model:
2.569
.103
Constant
33.123
10.43
3.175
.002
Log Age
7.328
3.43
.192
2.133
.035
Food Insecure
1.65
1.07
.141
1.537
.127
Sqrt months in
.069
.110
.050
.623
.534
U.S.
Physical Activity
-.145
.815
-.014
-.178
.859
Log Energy
-5.349
2.55
-.174
-2.097
.038
intake (Kcal)
Income
.126
.921
.012
.137
.892
Region of origin
Central America
.454
1.27
.031
.357
.722
South America
-2.894
1.05
-.271
-2.756
.007
Mexico
referent referent referent referent referent referent referent
Education
.553
.595
1.236
.058
.736
6.01 -9.0
.259
.116
1.133
1.163
1.317
9.01-12.0
.196
1.301
.136
1.551
1.192
≥12.0
referent referent referent referent referent referent referent
≤6
Variables
F
Adj. R2
B
SE B
ß
t
p
Reduced Model:
7.77
.119
Constant
36.541
9.578
3.815
.000
Log Age
7.011
3.102
.184
2.26
.025
South America
-3.242
.859
-.303
-3.774
.000
Log Energy
-5.602
2.381
-.183
-2.352
.020
intake (Kcal)
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Table 8. Demographic and sociocultural correlates of BMI for men
Variables
Full Model:
Constant
Log Age
Food Insecure
Sqrt months in
U.S.
Physical Activity
Log Energy
intake(Kcal)
Income
Region of origin
CA
SA
NA
Education
6.01 -9.0
9.01-12.0
≥12.0
≤6
Variables
Reduced Model:
Constant
Log Age

F
1.861

Adj. R2
.174

B

SE B

ß

t

p

17.506
9.291
-.084
-.162

7.272
2.473
.633
.121

.407
-.013
-.143

2.407
3.757
-.133
-1.345

.018
.000
.894
.182

-.760
-1.115

.570
1.767

-.126
-.064

-1.334
-.631

.185
.529

.544

.806

.077

.675

.501

.973
.756
.132
1.288
.201
-.003
1.036
.000
-.003
.997
referent referent referent referent referent referent referent
.259
1.136
.788
.129
.895
.826
-.026
-.221
.804
-.177
.986
.017
.002
.015
.886
referent referent referent referent referent referent referent
F
Adj. R2
B
SE B
ß
t
p
24.807
.111
15.380
3.16
4.867
.000
7.614
2.083
.333
3.656
.000
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Discussion

The present study represents a cross-sectional analysis of the relationship between
BMI and acculturation, measured as years of residency in the U.S., in a sample of
Hispanics living in South Carolina. In this study, different predictors were correlated to
BMI for men and women. Among men, a higher BMI was associated only with age.
Among women a higher BMI was correlated with age, less energy intake, and having
been born in Mexico compared to having been from South America.

Overweight and obesity prevalence and acculturation

According to the National Health and Nutrition Examination Survey (NHANES)
2003-2004, approximately 66% of the adult population was either overweight or obese
(CDC, 2007a). Meanwhile, 2000 data from the National Health Interview Survey (NHIS)
reported that 61% of Hispanics were overweight (Goel et al., 2004); however, in this
study, the prevalence of overweight was higher: 72% of participants were overweight.
According to the Behavioral Risk Factor Surveillance System, in 2007, 22.8% of
the Hispanic population in South Carolina was obese (CDC, 2007b). Results from our
study showed a higher prevalence of obesity: 27.4%.

Meantime, results from the 2001 California Health Interview Survey (CHIS)
found that the prevalence of obesity was higher among women than men (Bowie et al.,
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2007). We arrived at the same conclusion; however, the prevalence of overweight among
men was higher in our study than in the CHIS study: 57.2% vs. 44%. In addition, the
proportion of obesity among women was higher than reported by the CHIS: 34.9% vs.
25.1%. These findings are relevant, since participants in this study have been living in the
U.S. for considerably less time; 63% have been in the U.S. for 6.5 years or less, while
approximately 80% of the participants in the CHIS have been in the U.S. for 10 years or
more (Bowie et al., 2007). Additionally, women in this study, on average, have been in
the U.S. longer than men. This may explain the greater prevalence of obesity among
women than among men.

In our study, obesity was correlated with the length of time that participants spent
in the U.S., and therefore substantiated the findings of previous studies (Himmelgreen et
al., 2004; Hubbert et al., 2005 and Kaplan et al., 2004). Furthermore, our study found that
the prevalence of obesity among Hispanic women who have been in the U.S. for 2 years
or less was similar to that reported by an earlier study; however obesity prevalence
among women who have been in the U.S. for 6.5 years or more, was closer than among
women who have been in the U.S. for 10 years or more (Himmelgreen et al., 2004).

Earlier research has indicated that level of acculturation may play an important
role in the progress of obesity within the Hispanic population, while immigrants follow
the trend toward more sedentary behaviors and higher consumption of more calorie-rich
foods (Ayala et al., 2000; Bermudez et al., 2000; Khan et al., 2004; Mazur et al., 2003;
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Romero-Gwynn and Gwynn, 1993 and Smith et al., 2005). However, the high prevalence
of obesity in Hispanics that have been in the U.S. for short periods of time suggests that
overweight is present even before participants immigrate to the U.S. In our study, the
mean BMI for participants who have been in the U.S. for 2 years or less was 27.08,
which falls into the overweight range according to the World Health Organization
(WHO, 1995). Meanwhile, nearly 20% of participants in this time category were
categorized as obese. These numbers are not so much different from those found in some
Latin American countries (WHO, 2008). For example, the prevalence of obesity among
Mexican women in our study was 36%; the National Health and Nutrition Survey
conducted in Mexico in 2006 reported that the prevalence of obesity among Mexican
women was 34.5%. Meanwhile, a higher prevalence of overweight among men than
among women was observed (Olalz-Fernandez et al., 2008); this substantiated our
findings. Consequently, data from Argentina and Colombia reported lower percentages of
obesity among women than our findings did; however data came from surveys conducted
in previous years (2003 and 2005 respectively) and no updated data were available
(WHO, 2008). Results shows that risk for obesity does not begin when immigrants arrive
to the United States, particularly among those who came from Mexico where obesity
prevalence can be compared to those levels found in the United States (Neufeld et al.,
2008 and Olalz-Fernandez et al., 2008).
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Correlates of BMI

Among men, age was the only predictor of BMI that remained significant. A
study of Latino men in a labor camp sample produced similar findings (Hubert et al.,
2005). In our study, the lack of association between BMI and acculturation may be
explained by the physical demands of farm, landscaping and construction work; there are
professions in which South Carolina’s Hispanic men are predominantly employed
(Young, 2005).

In addition, among women, energy intake was negatively associated with BMI.
There are several plausible explanations. First, in this study, 28% of participants reported
that they were food insecure. Past research conducted among low-income Latino women
found an association between past food insecurity and obesity among US-born Latino
women; no associations were found between obesity and Latino women born outside the
U.S., suggesting that results may be influenced by the cultural differences in the
interpretation of the questions used to measure food insecurity (Kaiser et al., 2004).

More research is needed in this area since earlier studies have found an
association between stunting and metabolic and physiological risk factors for obesity
(Popkin et al., 1996 and Schroeder et al., 1999). Meanwhile, among severely stunted
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women, migration to urban areas increased the positive association between stunting 5 and
future increase in abdominal fat (Schroeder et al., 1999 and Sichieri et al., 2000). In the
meantime, in adults, an association was found between stunting and current overweight,
leading to the conclusions that in 30% of households, undernutrition and overweight
coexisted (Florencio et al., 2001).

Second, research has documented the bias in underreporting of dietary intake,
particularly among women who agreed to participate in a nutrition intervention
(Macdiarmid and Blundell, 1998). Despite this possibility, we found similar levels of
energy intake reported by Mexican-American women in previous studies (Guendelman
and Abrams, 1995 and Knapp et al., 1985). Another factor that was negatively correlated
with BMI was region of origin, specially being from South America as compared to
being from Mexico. As mentioned before, a great proportion of Mexican women in this
study came from economically depressed areas. In the past two decades, Mexico has
experienced a large increase in the prevalence of overweight and obesity (OlalzFernandez et al., 2006). Furthermore, obesity among young women living in poverty in
Mexico

doubled from 2000 to 2006 (Neufeld et al., 2006); while in other South

American countries, such as Colombia the obesity prevalence among women is almost 14
perceptual points lower than that reported among women living in poverty in Mexico
5

Stunted growth is a reduced growth rate in human development. It is a primary manifestation of
malnutrition in early childhood, including malnutrition during fetal development brought on by the
malnourished mother. In developing countries, stunted growth is a common problem affecting a large
percentage of children. Once established, stunting and its effects typically become permanent. Stunted
children may never regain the height lost as a result of stunting, and most children will never gain the
corresponding body weight. It also leads to premature death later in life because vital organs never fully
developed during childhood.
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(Instituto Colombiano de Bienestar Familiar, 2005). Among men, region of origin was
not a significant factor in predicting BMI. A possible explanation could be that men in
Latin American countries present similar rates of overweight (WHO, 2008 and OlalzFernandez et al., 2006).

Overall, most of the factors that we found to be associated with BMI have been
reported in other studies; however, our study was notable because its sample consisted of
a group of Hispanics living in South Carolina that varied in relation to their country of
origin and years of residency in the U.S. This allowed as to estimate the prevalence of
overweight and obesity as well as to identify factors that contribute to larger BMIs with
considerable confidence. At the same time, the use of measured weights and heights
reduced random and systematic errors associated with reported weights and heights.

In addition, there are several limitations that are worth mentioning. First, as this is
a cross-sectional study, inferences cannot made causal associations. Participants in this
study may not be representative of the new immigrant Hispanic population in the U.S.,
however these participants were particularly diverse in terms of years of education,
country of origin, and time spent in the United States. Meanwhile, data used in this study
constituted baseline data from a larger study to improve dietary behaviors among
Hispanics living in South Carolina. Sample size constrained our ability to conclude with
certainty that BMI was significantly different across geographic regions of birth. These
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question needs to be examined in future studies. In addition, the results may not be
generalized to other immigrant groups.

Second, since a greater proportion of participants spoke only Spanish (69
percent), we used length of residency in the U.S. as a proxy of acculturation. Although
previous studies have used this measure for assessing acculturation in relation to diet and
health behaviors (Abraido-Lanza, 2005; Himmelgreen et al., 2004 and Kaplan et al.,
2004), acculturation is a more complex and dynamic process that merits further study. A
third limitation is that past research has documented the bias in underreporting of dietary
intake, principally among women who agree to participate in a nutrition intervention
(Macdiamird and Blundell, 1998). Despite this possibility, we found levels of energy
intake similar to those reported in a previous study.

Conclusions

By 2050 Hispanics are expected to constitute 25% of the U.S. population (U.S.
Census Bureau, 2000). This is a high risk population for obesity, and for obesity-related
health conditions. In the present study, prevalence of obesity increased with length of
residency in the U.S., and considerable differences remain between males and females.
At the same time, region of origin was a strong predictor of BMI among women, while
among men age was the only significant factor. These findings suggest the need for
weight-reduction interventions targeted to specific subgroups of Hispanics by country of
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origin, level of acculturation, and socioeconomic and cultural characteristics. This
supports previous recommendations that health care providers working with Hispanic
Spanish-speaking audiences consider, such as the cultural competency and language
proficiency of their target audiences (Cason et al., 2006 and Perilla, 1999). Meanwhile
our findings that obesity prevalence increases with acculturation, and that relatively new
immigrants presented mean BMI that fell into in the overweight range suggest that one
way to reduce overweight and prevent obesity is to recommend that they maintain their
traditional diets with some healthy modifications. These immigrants could be encouraged
to eat fruits, vegetables and foods rich in fiber while avoiding traditional fried foods and
high-calorie beverages. However, whatever specific interventions are used to reduce the
overweight and obesity among Hispanic audiences, the success of these interventions
efforts will depend on cooperation among Hispanic community members, their leaders,
and their health care providers.
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ADHERENCE TO MY PRYAMID RECOMMENDATIONS: CONSUMPTION
PATTERNS FOR PLACE-OF-ORIGIN OF HISPANICS LIVING IN SOUTH
CAROLINA
Abstract

The objective of this study was to examine the adherence to MyPyramid
recommendations and the distribution of servings among the MyPyramid food groups
(i.e., proportion) among Hispanics living in South Carolina based on region of origin,
namely, Mexico, Central America and South America. We also examine the distribution
of beverages among four groups of beverages (unsweetened, sweetened, alcoholic, and
water).

Mexican men, who presented the largest mean BMI’s were more likely to met
MyPyramid recommendations for grains, and a great proportion of them were likely to
not meet the recommendations for discretionary calories, vegetables, fruits, and milk.
Mexican and Central American men presented similar food group consumption patterns
(i.e., adherence to MyPyramid recommendations).

Among women, it was not clear which group adhered better to the MyPyramid
recommendations. Mexican women had the lowest percentage of people not meeting the
recommendations for the grains and milk groups. Meanwhile, Central American women
had the lowest percentage of people not adhering to recommendations for fruits and
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discretionary calories. Lastly, South American women had the greatest percentage of
women who met recommendations for the vegetables, meat and beans, and oils groups.

Among Mexicans and CA participants, almost 50% of beverages came from
sweetened beverages, compared to 22% for SA. Meanwhile SA participants consumed
more than double the amount of unsweetened beverages as Mexicans and SA at 37% vs.
15%, respectively. However, 14% of SA’s beverages servings came from alcohol (i.e.,
beer, wine, etc.) compared to 12% of CA and 5% of the Mexicans. Among CA and SA
groups, between 25% and 27% of beverages were water, compared to 35% for Mexicans.

Since results showed that Hispanic subgroups differ in the distribution of food and
beverages servings, and that a great proportion of individuals in each Hispanic subgroup
did not met MyPyamid recommendations for fruits, vegetables and milk products;
specific nutritional messages should be addressed to each Hispanic subgroup to better
promote healthy eating and adherence to MyPyramid recommendations.

Introduction

Hispanics represent the largest and the fastest-growing minority group in the U.S..
Estimates indicate that by 2050 one of every four Americans will be Hispanic (U.S.
Census Bureau, 2007 and Pew Hispanic Center, 2007).
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According to the 1997-2005 National Health Interview Survey (NHIS), the most
prevalent chronic health conditions/concerns for this group are heart disease, certain
types of cancer, and diabetes (CDC, 2007a). Findings from the San Antonio Heart Study
indicate that Mexican Americans are at a higher risk for all-cause, cardiovascular, and
coronary heart disease mortality than are non-Hispanic whites (Hunt et al., 2003).

After adjusting for age, Mexican-Americans are more likely than non-Hispanic
whites to develop diabetes (CDC, 2007b). Additionally, results from NHANES 20032004 estimate that 75.8% of Mexican Americans, age 20 years or older, are either
overweight or obese(Ogden et al., 2006). Analyses that take birth place into account
have found that US-born Mexican-Americans have greater Body Mass Indexes and waist
circumferences and higher levels of cardiovascular and obesity risk than do their foreignborn counterparts (Barcenas et al., 2007; Bates et al., 2008; Crimmins et al., 2007;
Sundquist et al., 1999 and Sundquist et al., 2000). Meanwhile, results from the 2001
California Health Interview Survey (CHIS) that compared the prevalence of overweight
and obesity among Mexican Americans and Central Americans (individuals responded
who identified as Salvadorian, Guatemalan, Costa Rican, Honduran, Nicaraguan,
Panamanian, Central American, or Belizean) found that differences in the prevalence of
overweight are prevalent among Hispanic sub-groups and for sex; namely, 36.78% of
Mexican Americans were overweight and 24.18% were obese; while among Central
Americans, 39.39% were overweight, and 22.20% were obese (Bowie et al., 2007).
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In 2005, MyPyramid was released; a food guide aimed at the general population.
Using 12 patterns at different energy levels, it recommends amounts of different food
groups – grains, vegetables, fruits, milk, meat and beans, and oils – for individuals’
consumption, depending on age, sex, and activity level. The guide also sets an amount of
calories to consume beyond those from these food groups and refers to them as
“discretionary calories”. Although MyPyramid is a general guide to help the United
States population make healthful food choices (USDA, 2008), there is little information
about the current adherence to these recommendation among Hispanic subgroups in the
United States. Prior research that used the earlier version of MyPyramid found that a
larger percentage of Hispanics born in the U.S. did not adhere to food group
recommendations than Hispanics born in Mexico or South or Central America (Sharma
et al., 2004). What is not clear, however, is whether the MyPyramid food group
consumption patterns differ substantially between these Hispanic subgroups (i.e.,
Mexicans, Centro Americans, and South Americans). Additionally, it is not clear what
proportions of these Hispanic subgroups do not adhere to MyPyramid recommendations.

Since the decisions people make on what and when to eat are based mainly in
cultural, personal, and behavioral or social motives, differences on meal composition and
daily patterns among Mexicans, Central and South Americans have been previously
observed. For example, the typical Mexican breakfast often includes tortillas, eggs, meat,
beans, bolillos (wheat rolls), pan dulce (sweet bread), and/or fresh fruit alternatively, a
South American’ breakfast is typically lighter than the Mexican breakfast, including
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bread or a roll with jam and a cup of coffee or tea; and a more complete breakfast meal
may incorporates fresh fruit or pastries and occasionally ham and/or cheese (Kittler &
Sucher, 2000). These differences may influence consumption patterns and also the degree
of adherence to the MyPyramid recommendations.

This study presents findings related to the adherence to MyPyramid
recommendations and the distribution of servings among the MyPyramid food groups
(i.e., proportion) among Hispanics living in South Carolina based on region of origin,
namely, Mexico, Central America and South America. Previous studies have shown that
food consumption patterns vary substantially between Hispanics born in Mexico or
Central and South America and Hispanics born in the United States (Monroe et al., 2003
and Sharma et al., 2004); however no studies to date have examined whether or not these
specific patterns also differ with the regions of origin, i.e., between Mexicans, Central
Americans, and South Americans.

Methods

Study Design. This study is an example of exploratory cross-sectional analysis.
Data for the analysis work were collected from 330 Hispanics living in South Carolina.
Data collection occurred over a 9-month period from May 2006 through January 2007.
The Clemson University Office of Research Protections approved all procedures, and an
Informed Consent form was obtained from all participants.
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Sample. A convenience sample of 310 Hispanics 18 years old or older living in
South Carolina (population estimated at 151,289) was recruited, using radio
advertisements, phone calls, flyers, and personal contact. Participants were recruited from
the upstate area, the midlands, and the coastal region of South Carolina. Inclusion criteria
were identified as being a Hispanic 18 years of age or older living in South Carolina.
Exclusionary criteria included: pregnant women; or individuals on a special diet for
medical reasons.

Recruitment. Formal contact was established with management or service
providers that targeted//aimed to assist Hispanics. These included, but not were limited
to; predominately Hispanic- populated apartment complexes, a Head Start location, The
Latin America Consortium of South Carolina, a Hispanic Store, and two centers that offer
English as a Second Language (ESL) classes. Staff at these locations was provided a
detailed explanation of the project, including the survey instruments and the personal
commitment involved. Potential participants were not required to be a user of any of the
programs that these agencies offered. Participants recruited by radio advertisements
called into a phone number and scheduled home visits for their interviews.

Data Collection. Each participant completed a 1- hour survey in Spanish; a
questionnaire that included demographic, acculturation, health, dietary (24-hour recall
survey); and anthropometric information (height, weight, and waist and hip
circumferences).

Students

trained

in

standardized
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collection

collected

anthropometric information from participants using a portable stadiometer and scale, and
conducted the 24-hour recall survey. Other sections of the questionnaire were either filled
out by the participant or read to the participant and filled out by the interviewer.
Interviews were either conducted in English or Spanish, depending on participant’s
preference. Participants received $15 cash at the end of the interview as an incentive.

Measures/Measurements

Demographic information. The study’ survey included: gender, date of birth,
country of birth, years of education, average monthly income, number of adults and
children living in the home, where each was born, and how long the participants had
lived in the United States.

BMI and waist to hip ratio. For each participant, a single measurement for height,
weight, and waist and hip circumference was taken according to the standardized
procedure (National Heart, Lung and Blood Institute, 2000). All measurements were
taken after the participants had removed their shoes, heavy clothing, and belts. Waist and
hip circumferences were taken with a non-elastic tape measure; height was measured
using a portable stadiometer (Pro-Med Products, Inc, Atlanta, GA); a Tanita Electronic
Scale Model BWB-800 (Tanita Corporation Tokyo, Japan) was used to register weight of
each participant. Body Mass Index (BMI) was calculated as kg/m2.
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Dietary Intake. The 24-hour recall surveys were assessed using The Minnesota
Nutrition Data System (Minnesota Nutrition Data System software, food and nutrient
database, Version 31, 2000, University of Minnesota, Minneapolis) and the protocols
developed by the Nutrition Coordinating Center of the University of Minnesota.
Participants were asked to recall everything they had consumed from when they woke
until they went to bed the day before the interview The Nutritional Data System Software
is a complete nutrient database that is equipped to report findings at the nutrient level, as
well as in terms of servings (University of Minnesota, 2007).

Data Analysis

First, three groups or Hispanic subgroups for place of origin were created
depending on participants’ country of birth; Mexicans (all participants born in Mexico),
Central Americans (all participants from a Country belonging to Central America were
placed in this category), and South Americans (all participants from a South America
country were placed in this category). Then we compared the usual/typical daily energy
intake, MyPyramid servings, and adherence to MyPyramid recommendations among
Mexicans, Central Americans, and South Americans. Finally, we calculated the
distribution of servings (i.e., proportion) for

MyPyramid major food groups (fruits,

vegetables, milk, oils, meat and beans, grains), miscellaneous groups (gravies, sauces,
condiments, sugar substitutes, etc.); and the distribution of beverages among four groups
of beverages (unsweetened, sweetened, alcoholic, and water), was also examined.
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The current analysis included 304 participants who had complete dietary
information. For each place- of- origin group, participants were excluded whose energy
intake was outside the +3 “robust” standard deviations (SDs) of the ethnic specific mean
or whose fat, protein, or carbohydrate values were outside the +3.5 “robust” SDs. The
“robust” SD was used to adjust for outliers and was calculated as 1.5 x the SD for the
middle 90% of the data for each ethnic group. This methodology has been used by other
studies (Sharma et al., 2004). After applying the inclusionary criteria the total sample
included 273 subjects.

The Minnesota Nutritional Data System provides information on the number of
servings of total grains, vegetables, fruits, meats and beans, and dairy for each
participant. The software reports servings of fats, including butters, shortenings,
margarines, salad dressings, oils, etc. MyPyramid recommendations for oils include only
oils that are liquid at room temperature; thus, we used only total servings of oils to
compare these to MyPyramid recommendations. And since the software does not report a
total of discretionary calories, those were calculated using the amount reported of added
sugars.

Each participant’s MyPyramid servings across all the food groups were calculated
by computing the sum of the daily servings across the food items. A person was
considered to be adhering to MyPyramid recommendations if the number of servings for
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each specific group met or exceeded the number recommended for that specific
individual’s daily energy intake level.

The contribution of each food group to total intake was calculated by summing
the number of servings provided by that group for all individuals belonging to that
specific group or origin (i.e., Mexicans, Central Americans, and South Americans) and
then dividing by the total intake of all groups of food from all foods for all individuals in
the specific group of origin. Hence, the weighted percentage contribution is provided by:

Where Fi= the amount of food component contributed by the particular food
group for ith individual, Ti= the total amount of food components from all foods for the
ith individual, and n= the number of individuals in the specific population. This formula
gives the percentage that each food group contributed to that/a population’s total
consumption. The results differ of those that would be obtained if a mean proportion,
rather than a population proportion, were used (Krebs-Smith et al., 1989).

Results

South American (SA) women and men were the oldest as compared with their
Mexican and Central American (CA) counterparts, and they also presented the smallest
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mean BMI’s as compared with their Mexican and CA counterparts. Mexican women and
men were the youngest. Mexican women have been in the U.S. for a longer period of
time as compared with their CA and SA counterparts. Among men, SA men have been in
the U.S. for longer time compare to Mexican and CA men. South Americans had more
years of education, followed by Mexicans and Central Americans. Mexican and CA men
presented the largest mean BMI’s. Meanwhile, among women CA women had the largest
mean BMI Mexican women and men had the largest energy intakes followed by their
South American Central Americans counterparts. In all groups more than half percent
reported speak only Spanish (Table No.4.1)
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Serving intakes

Mexican men had the largest mean intakes of grains, meats and beans, and
discretionary calories, and the smallest mean intake of vegetables and oils. CA men
presented the largest mean intake of vegetables and the smallest mean intake of milk,
meat and beans, and discretionary calories. Finally, SA men reported the largest mean
intake of fruits, milk, and oils while at the same time reported the smallest mean intake of
grains. Among women, Mexican women had the greatest mean intake of grains and
discretionary calories and the smallest mean intake of meats and beans, their CA
counterpart reported the largest mean intake of fruits and meat and beans, and the
smallest mean intake of grains, vegetables, milk, oils, and discretionary calories. SA
women reported the smallest mean intake of fruits and the greatest mean intake of
vegetables, milk, and oils (Table No.4.2).
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Adherence to MyPyramid

In terms of adherence to MyPyramid recommendations, which are based on
reported energy intake, more Mexican men and women adhered to the recommendations
for the grain group, but more than 50% of CA men and women did not meet the
recommendations for this group (Table No.4.3).

Related to the vegetable group, among men, SA men were the most likely to meet
recommendations for this group even though

more than half did not meet the

recommendations; meanwhile, only 25% of CA men adhered to the MyPyramid
recommendations; among women in all groups, more than 50% did not meet the
vegetable recommendations.

In the fruit group, among men, CA men were the least likely to adhere to the
MyPyramid recommendations; and among women, more SA women did not meet the
recommendations for this group when compared with their Mexican and CA
counterparts.

Compared with any other food group, the milk recommendations were the least
likely to be met by all groups and gender. With the exception of SA men, in all groups
more than 75 percent did not adhere to MyPyramid recommendations for this food group.
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SA men and CA women were the most likely groups to meet recommendations
for the meat and beans group when compared with their sex counterparts., Mexican
women were the least likely to adhere to MyPyramid recommendations, around 65% in
this group did not met actual recommendations for this food group.

Of all the food groups,

MyPyramid recommendations for oils were the most

likely to be met by all groups. SA men presented the largest percent of individuals who
did not meet the recommendations for this group, with around 20% not adhering to the
recommendations. Among women, CA women had the largest percent of individuals (4.2
%) who did not adhere to MyPyramid recommendations for this food group.

Finally, CA men presented the largest percent of individuals who did not adhere
to MyPyramid recommendations for discretionary calories. And, 45.2% of Mexican men
and 43% of Mexican women also did not meet recommendations for this food group.
In summary, there were clear differences in the degree to which Hispanic
subgroups (i.e., Mexicans, CA’s and SA’s) met MyPyramid recommendations.

In

general, among men, SA men were more likely to meet MyPyramid recommendation for
all groups, but grains and oils; they also had the largest percentage of individuals who
reported knowing about MyPyramid. Mexican men, who presented the largest mean
BMI’s were more likely to met MyPyramid recommendations for grains, and a great
proportion of them were likely to not meet the recommendations for discretionary
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calories, vegetables, fruits, and milk. Mexican and CA men presented similar food group
consumption patterns (i.e., adherence to MyPyramid recommendations).

Among women, it was not clear which group adhered better to the MyPyramid
recommendations. Mexican women had the lowest percentage of people not meeting the
recommendations for the grains and milk groups. Meanwhile, CA women had the lowest
percentage of people not adhering to recommendations for fruits and discretionary
calories. Lastly, SA women had the greatest percentage of women who met
recommendations for the vegetables, meat and beans, and oils groups.
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Distribution of subgroups within the MyPyramid Food Groups (Proportion)

Table No.4.4 shows the distribution of servings among subgroups within each
MyPyramid food group. Almost half of the servings of fruits were from whole fruit, a
distribution that is consistent with the 2005 Dietary Guidelines for Americans (DGA)
recommendations. Slightly more than half of the vegetable servings were derived from
tomato and starchy vegetables (51.2% combined). Dark green (4.4%) and deep yellow
(4.1%) vegetables fell well short of the 2005 DGA recommendations (17% and 11%,
respectively).

Whole

grain

consumption

(40.5%)

was

slightly

below

the

recommendations, which specifies that 50% of all grains should come from whole grains.

Meat and poultry accounted for slightly more than half (58.89% combined) of the
servings for the meat and beans group, followed by eggs (8.48%), legumes (7.64%),
pork (6.87%), cold cuts/sausages (5.98%), fish (5.61%), shellfish (2.01%), nuts/seeds
(1.86%), organ meats (1.33%) and other (1.33%).

More than half (52.7%) of the milk group servings were from fluid milk; 35.63%
came from whole milk, 11.27% from reduced fat milk, and 5.80% from fat free/low fat
milk. Cheese accounted for slightly more than a third of the servings (34.37%) and yogurt
for 2.77%. Other dairy products, including frozen dairy desserts, puddings, and
sweetened, unsweetened or artificially sweetened flavored Milk Beverage Powder with or
without non-fat dry milk, accounted for 10.16% of the servings in this group.

Oil accounted for almost half (42.9%) of the fats serving, followed by shortening,
butter, and other animal fats (26.7% combined), margarine regular or reduced fat
(12.73%), cream regular/reduced fat/low fat/fat free or nondairy cream (9.57%, and salad
dressing regular/reduced fat or fat free (7.52%).

Sugar servings were derived almost entirely from granulated sugar (91%); sugar
substitute accounted for only 4.59%, followed by syrup/honey/jelly or preserves (2.37%)
and chocolate candies (1.36%).

In the miscellaneous group, soup broth accounted for more than half of the
servings (56.71%), and 28.18% of servings were from sauces and condiments that were
either regular or fat free; 12.74% came from pickled foods. The rest of the servings in this
group were from gravies or miscellaneous desserts.
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Table 4.4. Distribution of servings among subgroups within MyPyramid major
food groups
Food group

Contribution to intake
Cumulative contribution
------------------------------------- % ------------------------------

Fruits
Fruit juices
Whole fruits
Othersa
Vegetables
Dark green vegetablesb
Deep-yellow vegetablesc
Tomato
White Potatoes
Fried potatoes
Other starchy vegetables
Total Starchy
Vegetable juice
Other vegetablesd
Grains
Whole grains
Tortillas, quick, breads, corn muffins
Other
Refined grains
Grains, flour, and dry mixes
Loaf type bread and plain rolls
Tortillas, quick breads, corn muffins
Pasta
Ready-to-eat cereal (not pre-sweetened)
Ready-to-eat cereal (presweetened)
Cakes, cookies, piese
Other
Meats and beans
Meat
Poultry
Pork
Fish
Shellfish
Legumesf
Eggs
Organ meats
Cold cuts/sausages
Nuts and seeds
Others/Other
Milk
Milkg
Whole milk
Reduced fat milk
Fat free/Low fat milk
Cheese
Full fat
Reducde fat
Yogurt
Sweetened whole milk
Sweetened low fat
Other type
Other dairy
Fats
Cream
Cream reduced fat
Cream low fat/fat free
Cream nondairy
Margarine regular
Margarine reduced fat
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40.31
49.90
9.79

40.31
90.21
100.00

4.44
4.10
23.56
16.39
7.68
3.70
27.77
1.98
38.15

4.44
8.54
32.10
48.49
56.17
59.87
61.85
100.00

40.58
37.50
3.08
59.42
24.71
14.27
6.71
2.43
1.63
1.49
5.99
2.19

65.29
79.56
86.27
88.70
90.33
91.82
97.81
100.00

31.50
27.39
6.87
5.61
2.01
7.64
8.48
1.33
5.98
1.86
1.33

31.50
58.89
65.76
71.37
73.38
81.02
89.5
90.83
96.81
98.67
100.00

35.63
11.27
5.8

35.63
46.90
52.70

23.90
10.47

76.60
87.07

1.05
1.04
0.68
10.16

88.12
89.16
89.84

2.31
1.23
0.06
5.97
12.48
0.25

2.31
3.54
3.60
9.57
22.05
22.30

37.50
40.58

Oil
42.93
65.23
Shortening
13.22
78.45
Butter and other animal fats
13.55
92.00
Salad dressing regular
7.04
99.04
Salad dressing reduced fat/reduced calorie/fat free
0.48
99.52
Other
0.48
100.00
Beverages
Sweetened soft drinks
28.07
28.07
Artificially sweetened soft drinks
2.63
31.3
Unsweetened soft drinks
0.24
31.54
Sweetened fruit drinks
6.99
38.53
Sweetened tea
1.21
39.74
Unsweetened coffee
15.93
55.67
Water
32.50
88.17
Beer and ale
6.66
94.83
Other
5.17
Sugars
Sugar
91.00
91.00
Sugar substitute
4.79
95.79
Syrup, honey, jam, jelly, preserves
2.37
98.16
Chocolate candy
1.36
99.52
Non-chocolate candy
0.48
100.00
Miscellaneous
Gravy regular
0.16
0.16
Gravy reduced fat/fat free
0.85
0.69
Sauces and condiments regular
1.36
0.51
Sauces and condiments reduced fat
29.03
27.67
Pickled food
41.77
12.74
Miscellaneous desserts
43.29
1.52
Soup broth
100.00
56.71
*From the Dietary Guidelines for Americans 2005
a
Dried fruits, avocado, fried fruit, and fruit-based snacks
b
All fresh, frozen, and canned dark green vegetables, cooked or raw: for example, broccoli; romaine; green peppers.
c
All fresh, frozen, and canned orange and deep vegetables, cooked or raw: for example, carrots, sweet potatoes, pumpkin.
d
All fresh, frozen, and canned vegetables, cooked or raw: for example, lettuce, onions, green beans.
e
Including pastries, Danish, doughnuts, and cobblers
f
According to the DGA, dried beans and peas are considered part of the vegetable and meat and beans groups but should be counted
only in one group .
g
Including ready-to-drink milk based beverages
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Distribution of servings within MyPyramid food groups (Proportion) among
Mexicans, Central Americans and South Americans

The distribution of servings among the MyPyramid food groups for each Hispanic
subgroup is shown in Figure No.4.1. Among Mexican and CA participants, slightly more
than 30% of the servings were from grains, while among SA participants; only 20% of
servings were from grains. Mexicans had the lowest percentage of servings from
vegetables at 7%, compared with CA and SA at 10% and 9%, respectively. Mexicans
also had the lowest consumption of fruits (7% of total servings).

CA had the lowest percentage of milk servings at 5% compared to Mexicans and
SA (at 6% and 8%, respectively). For all Hispanic subgroups, between 21% to 22% of
all the servings were from meats or legumes. Mexicans and SA consumed more than
double the amount of sugar servings compared to CA at 12-13% versus 5%. Mexicans
and CA had the same percentage and the lowest percentage of servings from fats at14%,
compared to 18% for SA. For all Hispanic subgroups between 1% to 2% of the total
servings came from miscellaneous foods (gravies, sauces, condiments, sugar substitutes,
etc).

The distribution of beverage servings among the four major groups of beverages
(i.e., unsweetened, sweetened, water, and alcoholic) is shown in Figure No.4.2.
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Among Mexicans and CA participants, almost 50% of beverages came from
sweetened beverages, compared to 22% for SA. Meanwhile SA participants consumed
more than double the amount of unsweetened beverages as Mexicans and CA at 37% vs.
15%, respectively. However, 14% of SA’s beverages servings came from alcohol (i.e.,
beer, wine, etc.) compared to 12% of CA and 5% of the Mexicans. Among CA and SA
groups, between 25% and 27% of beverages were water, compared to 35% for Mexicans.
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The Mexican plate
Grains
2%

14%

Vegetables
31%

Fruits
Dairy

12%

Meats & legumes
Sugars

7%
21%
6%

Fats

7%

Miscellaneus

The Central American plate
2%
14%
32%

5%

24%

10%
5% 8%

The South American Plate
1%
18%

20%

9%

13%

9%
22%

8%

Figure 4.1. Distribution of servings within MyPyramid food groups
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Mexicans
15%

Unsweetened

35%

Sweetened
Alcohol
Water
45%

5%

Central Americans
15%
25%

12%
48%

South Americans

27%
37%

14%
22%

Figure 4.2. Distribution of beverage servings between four major beverages
groups
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Discussion

This research provides recent data regarding the adherence to MyPyramid
recommendations and distribution of servings among the various subgroups within
MyPyramid food groups and the distribution of those portions among Hispanics born in
Mexico, CA, and SA who live in South Carolina. While this data may not be
representative of all

Hispanics and all Mexicans, Central Americans, and South

Americans living in the U.S, the research does highlights key findings about the degree
of non-adherence to MyPyramid recommendations among Hispanic sub-groups. The
search as shows the variation in distribution of food and beverage portions among these
Hispanic subgroups.

A limitation of the study is that the Minnesota Nutritional Data System groups
some foods together that would have been interesting to examine separately. Past
research has documented bias in underreporting of dietary intake, principally among
women who do agree to participate in a nutrition intervention (Macdiamird and Blundell,
1998); regardless of this possibility, however, we found levels of energy intake similar to
levels reported in a previous study. Another limitation is that participants in this study
may not be representative of the new immigrant Hispanic population in the U.S.;
however these participants were particularly diverse in terms of years of education,
country of origin, and time spent in the United States.
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This study employed methodologies used in previous studies that have examined
adherence to Food Guide recommendations and the food sources of nutrients (Sharma et
al., 2003; Sharma et al., 2004; Cotton et al., 2004; Subar et al., 1998; Fox et al., 2006;
Stroehla et al., 2005 and Block et al., 1995); this study combines these methologies to
more better understand consumption patterns among all Hispanics and within Hispanic
sub-groups living in SC. At the same time, this study investigates adherence to
MyPyramid recommendations. Earlier research has conducted similar analysis among
Hispanics born outside and inside of the U.S. to evaluate their adherence to the Food
Guide Pyramid recommendations, but given this objective, information about sources of
the food groups and distribution of portions has been found to be missing (Sharma et al.,
2004).

When comparing this research to a multiethnic cohort study conducted in Hawaii
and Los Angeles in (1993-1996), which compared the adherence to the Food Guide
Pyramid among African-American, Latinos born in the U.S. and Latinos born in Mexico,
South America, or Central America (Sharma et al., 2004), we found in this study that
both women and men were consuming fewer portions of fruits and vegetables and similar
amount of grains, meats and beans, and dairy products compared to Latinos born in
Mexico, SA or CA in the multiethnic study. With the exception of grains, a greater
percentage of Hispanics in our study, despite their country of origin, were not adhering to
actual recommendations.
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For vegetables, 68.6% of men and 60.6% of women did not adhere to the
recommendations, compared to 38% of Hispanic men and 32% of Hispanic women born
in Mexico, SA, or CA in the multiethnic study. For fruits, 63.6 % of men and 46.5 of
women did not adhere to the recommendations, compared to 46% of men and 34% of
women born in Mexico, SA, or CA in the multiethnic study. In both studies there was a
greater percentage of Hispanics who also did not meet the recommendations for the milk
group, namely, 81.4% vs. 65% for men, and 79.4% vs. 65% for women. Another
variation between the two studies was that, both women and men in our study were
younger; women’s mean age being 35.4 compared to 58 for the multiethnic study; and
men’s mean age in our study being 34.7 compared to 59 for the multiethnic study. Men’s
mean BMI in our study was similar to the BMI for men found in the multiethnic study;
however women’s mean BMI was greater compared to their counterparts in the
multiethnic study, 28.8 vs. 27; CA women in our study presented a larger BMI, 30.4.

In 2005 the USDA released MyPyramid as a replacement for the Food Guide
Pyramid. The new release included new daily food intake patters for 12 calorie levels
that ranged from 1000 to 3200 calories and put more emphasis on the consumption of
fruits and vegetables, less emphasis on grains, and focused more on promotion of the
consumption of whole grains and low-fat and fat free dairy products (USDA, 2007). Our
research makes quite clear that more effort to communicate these guidelines to Hispanics
should be in place; only 21.2% of men and 51.6% of women reported knowing
MyPyramid. And this aspect is reflected in the large proportion of Hispanics in our study
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not meeting actual recommendations and instead consuming large amounts of added
sugars and other foods in their regular versions instead of low-fat or fat-free versions.
These variations referenced milk, cheese, yogurts, and creams. These patterns of eating
thus can make it difficult for these Hispanic subgroups to stay within energy guidelines
while achieving nutrient adequacy.

Moreover, within some of the basic food groups, more targeted choices should be
made. For example, results from the vegetable group, which consisted of an extensive
range of items of varying nutrient content, two vegetables -tomatoes and white potatoesaccounted for 47.6% of the total servings for this group, and almost half of all white
potatoes were consumed either fried or in as chips . Earlier research has reported similar
findings (Bachman et al., 2008).

Almost half of the grains were from whole grains, and this result differ
substantially from what was learned in a previous study that analyzed sources of food
group intakes among the general U.S. population. That study reported that 9.5% of the
grains were from whole grains. This difference may be due to the high consumption of
corn tortillas among Mexicans and arepas (a corn-based dish consumed in South
American countries) among Colombians. Subsequently, these foods are almost always
consumed along with other food groups, such as beans or meat-based dishes in the case
of tortillas, and cheese, eggs, or butter in the case of arepas.
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These findings also suggest that these foods are often consumed in their original
form instead of their low-fat or fat-free versions. For example, more than a third of the
milk servings were from cheese, and two- thirds of those servings were regular cheese.
Slightly more than a third of the fat servings came from margarine, shortening, and butter
or other animal fats. The 2005 Dietary Guidelines recommended that consumers obtain
most of their fats from polyunsaturated and monounsaturated fatty acids, such as nuts,
avocado, and vegetables oils. The results show that a small proportion (2.5% of men and
9.7% of women) of participants did not meet the recommendations for oils; however,
slightly less than half of the fats servings were from some source of vegetable oils,
26.77% of fat servings were from shortenings or butter or other animal fats, and 12.48%
were from margarine; as a consequence the calories from these foods will count as a
discretionary calories, causing that a great proportion of the participant do not met
MyPyramid recommendations for discretionary calories. About 80% of participants did
not adhere to MyPyramid recommendations for discretionary calories.

A unique aspect of this study was the analysis of the distribution of portions
within MyPyramid food groups and the distribution of beverage servings among four
major beverage groups – sweetened, unsweetened, alcoholic, and water among Hispanic
sub-groups. Results suggest there are differences in the distribution of portions among
Mexicans, Central Americans and South Americans. For example, South American men
consumed two- thirds more portions of red meat compared to Mexican men. Red meat
consumption has been implicated as a potential risk factor for some chronic diseases
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(Fung et al., 2004, Hu et al., 2008 and Ryan-Harshman et al., 2007). Further, South
American men and women had the lowest consumption of grains, and almost all of these
servings came from refined grains. Epidemiological studies as well as dietary
interventions and metabolic studies have provided evidence of the protective factor of
whole grains and legumes against the development of type 2 diabetes; this reduction in
risk is evident even when individuals are consuming foods containing as little as 25%
whole grain (Venn and Mann, 2004).

The 2005 Guidelines suggest that most added sugars should be eliminated from
Americans’ diets to be in compliance with the Dietary guidelines (U.S. Department of
Agriculture and Human Services, 2007). The findings of this study indicate that a major
contributor of added sugar is sweetened beverages. While these findings have been
distinguished by previous studies, the results here provide more evidence regarding the
degree to which this type of -beverage contributes to differences in the distribution of
beverage servings among the Hispanics subgroups. South Americans consumed less than
half sweetened beverages than Mexicans or Central Americans did; they also consumed
the double of unsweetened beverages than Mexicans and Central Americans did.
Conversely, South Americans consumed three times the amount of alcohol beverages that
Mexicans consumed. The variation in the distribution of beverages serving among
Hispanic subgroups in this study may be attributed to differences in some
socioeconomical characteristics between SA, CA and Mexicans. South Americans were
more educated, have been in the U.S. for longer periods of time and had the greatest
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proportion of people who speak English. Abraido-Lanza et al (2005) found an association
between acculturation and consuming a moderate to high level of alcohol (moderate to
high alcohol drinking was defined as having had more than 1 drink per day over the
previous 2 weeks). These differences in the distribution of beverage servings suggest that
specific messages should be stressed out depending on the audiences’ place of origin.

Conclusion

By 2050 Hispanics are expected to constitute 25% of the U.S. population (U.S.
Census Bureau, 2000). This is a high risk population for obesity, and obesity related
health conditions.

In general, Hispanic’ nutrition education needs have been found to be related to
food choices, meal planning, and food preparation. Hispanics should be encouraged to eat
more specific foods, such as whole grains, beans, cereals. fruit and vegetables, low- fat
dairy products and a variety of foods that are a good source of calcium (Ayala, 2005;
Bermudez, 2000; Dixon et al., 2000; Edmons, 2005; Kowalski et al., 1999; Lin, 2003;
Mazur et al., 2003; Neuhouser et al., 2004; Pareo-Tubbeh et al., 1999; Romero-Gwynn et
al., 1993 and Smith et al., 2005). Findings from this study corroborate these suggestions
since a large percentage of Hispanics are not consuming the recommended amount of
fruits, vegetables and low fat or fat free dairy products and whole grains, regardless of
specific

country of origin. The discrepancy between actual and recommended
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consumption of fruits, vegetables and milk products may be due to many factors, which
include Hispanics nutrition knowledge, or better said, their lack of nutrition knowledge
(Cason et al., 2006), Socioeconomic status (Fitzgerald et al., 2008), acculturation ( sure to
relate this issue to your study much earlier) (Ayala et al., 2005, Mazur et al., 2003 and
Perez-Escamilla, 2007), lack of cooking skills (Cason et al., 2006 and Palmeri et al.,
1998), lack of time to prepare food (Cason et al., 2006 and Palmeri et al., 1998), the
higher cost of healthier foods (Cason et al., 2006 and Palmeri et al., 1998), eating away
from home (Cason et al., 2006), expanding portion sizes (Young and Nestle, 2003), price
comparison (U.S. vs. Country of origin) (Cason et al., 2006 and Gray et al., 2005),
family customs (Cason et al., 2006 and Palmeri et al., 1998), and the availability of less
healthful foods compared to more healthful options (Baker et al., 2006).

According to the findings of this study, nutrition educators need to work more
effectively to communicate MyPyramid recommendations among all Hispanics,
regardless of their place of origin. However, depending on place of origin, tailored
nutrition messages should be designed and included. Meanwhile it is also relevant to
explain the balance between intake of discretionary calories –from solid fats and added
sugars- and the intake of the different food groups, as MyPyramid recommendations
appear to be difficult to achieve in the actual Hispanic’s food environment. Transmitting
MyPyramid messages may represent a challenge since readability tests have scored the
discretionary calories sections of MyPyramid as being at a graduate school reading level;
and in general, all sections had readability scores above 7th to 8th grade reading levels
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(Neuhauser et al., 2007). These are grades and literacy levels that MyPyramid content
would be wise to target (Haven et al., 2006). In the interim, MyPyramid does not at this
time provide tailored information for specific ethnic and cultural groups (Neuhauser et
al., 2007). Then nutritionists working with Hispanic audiences have to look outside
MyPyramid for tailored nutritional information or materials, or create their own as
needed it.

Because of the cultural value of the participants’ traditional foods, programs
should also be designed to emphasize the positive aspects of the Hispanic diet and work
to be as culturally-compatible as possible while still promoting good nutrition.
Traditional foods high in fat should not be removed from the diet; but rather more
emphasis should be placed on eating those foods less frequently, in smaller amounts, or
in modified, healthier formats and compositions.
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CELEBRANDO LA SALUD: A CULTURALLY-APROPRIATE NUTRITION
EDUCATION PROGRAM FOR SPANISH-SPEAKING HISPANICS
Abstract

Hispanics represent the largest and the fastest-growing minority group in the
United States. In general, the Hispanic population’s nutrition education needs have been
found to be related to food choices, meal planning, and food preparation. According to
the data collected in this project, Hispanics should be encouraged to eat more specific
foods, such as whole grains, beans, and cereals as well as fruit and vegetables, and lowfat dairy products. As a result, “Celebrando la Salud”, a nutrition education program for
Hispanics was developed. The program consists of seven lessons. Each lesson includes a
presentation, hands-on activities and cooking demonstrations. To explore the
appropriateness of the program content, the lessons were pilot-tested with two groups of
Hispanic adults in 2 different sites of South Carolina. Knowledge, as a marker for
attention to the lesson content, was measured before and immediately after the program.
Results showed that on average, participants experienced significantly greater nutrition
knowledge after the program concluding that “Celebrando la Salud” was an effective
program to increase nutrition knowledge among Hispanics living in South Carolina.
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Introduction

Hispanics represent the largest and the fastest-growing minority group in the
United States (U.S. Department of State, 2005). The most prevalent chronic conditions
for this group are heart disease, certain types of cancer, and diabetes (Centers for Disease
Control and Prevention [CDC], 2006). Meanwhile Hispanics have a high prevalence of
obesity and associated chronic conditions (Mokad et al., 2001).Data from the National
Health and Nutrition Interview Survey [NHANES] 2003-2004, indicate that 75.8% of
Hispanics in the U.S. are either overweight or obese (Ogden et al., 2006). Additionally,
Hispanics have higher rates of metabolic syndrome than do non-Hispanic Whites or
Blacks (Boden-Albala, 2008).

Previous research has established that what we eat may be an important predictor
of health, quality of life and longevity (Frazão, 1999). Foods or diets high in saturated fat
and/or lower in fiber have been associated with several chronic health conditions such as
coronary heart disease, certain types of cancer, and stroke. Additionally, diet is one of the
main factors contributing to the development of diabetes, hypertension, and overweight
(Frazão, 1999). All these health problems are major concerns for Hispanics (Artinian et
al., 2004).

In general, Hispanics’ nutrition education needs have been found to be related to
food choices, meal planning, and food preparation. The literature indicates that Hispanics
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should be encouraged to eat more specific foods, such as whole grains, beans, and cereals
as well as fruit and vegetables, low-fat dairy products (Ayala, 2005; Bermudez, 2000;
Dixon et al., 2000; Edmons, 2005; Kowalski et al., 1999; Lin, 2003; Mazur et al., 2003;
Neuhouser et al., 2004; Pareo-Tubbeh et al., 1999; Romero-Gwynn et al., 1993 and Smith
et al., 2005).

Since Hispanics in the U.S. come from different cultural backgrounds and vary in
their socioeconomic and cultural characteristics (Warrix and Bocanegra, 1998), some
important factors should be considered when developing nutrition education materials for
this audience. For example, it’s important to identify and to understand the group that
will be served in terms of their cultural values, beliefs and traditions (Taylor et al., 2000;
Warrix et al., 1998 and Williams et al., 2006). Level of education and language
preference are both important. Socioeconomic characteristics should be also considered
when designing educational programs or materials targeted to Hispanics. As a group,
Hispanics have a lower level of education as compared to other ethnic groups(Pew
Hispanic Center, 2005). Twenty-seven percent of Hispanics had fewer than nine years of
education. And the percentage of Hispanics with bachelor’s degrees is much lower for
Hispanics than for non-Hispanic Whites (11% vs. 29.4%) (Ramirez et al, 2002).
Meanwhile, in new settlement states, 62% of all foreign-born Hispanics have not finished
high school, compared with 20% of Whites and 31% of Blacks (Pew Hispanic Center,
2005). In relation to language, among all Hispanic adults, 47% speak primarily Spanish,
28% are bilingual, and 25% speak primarily English. First-generation immigrants are
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more likely to speak Spanish as their dominant language (72%), versus third-generation
Hispanics, who speak primarily English (78%). First-generation Hispanics are also more
likely to identify themselves by country of origin, in contrast to the 57% of thirdgeneration Hispanics who identify themselves as Americans (Pew Hispanic Center,
2005).

Learning Styles

There are several frameworks that explained learning styles. Bloom’s taxonomy
of educational objectives categorizes learning as a four-stage cycle in which experience
place a central role and highlights how people learn by experience; this taxonomy
categorizes learning into cognitive (ideas), affective (feeling), and psychomotor (actions)
domains (Bloom, 1956). On the other hand, Kolb’s experiential learning theory model
describes learning as a four-stage cycle in which experience plays a central role and
highlight how people learn by experience, thinking, reflection, and active
experimentation (Kolb, 1984). According to Kolb, learners perceive and process
information in a continuum from concrete experience, reflective observation, abstract
conceptualization, and active experimentation: The concrete style is experience based and
uses simulations, role playing, demonstrations, and realistic training situations. The
Active style is a step by step method and uses small group discussions, structured
exercise, and problem solving situations.

The reflective style uses comparison and

contrasts lectures, films, readings and impartial observances. And the abstract style is a
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theory-based analytical approach which relied on lectures from experts and theoretical
readings. Edgar Dale (1960), often cited as the father of modern media in education,
created the “cone of experience” (See Figure No.5.1). The cone’s utility in selecting
instructional resources and activities is as practical as when it was created. The cone was
created basing on the relationship of various educational experiences to the real life. For
example, during an educational activity or session performer by a learner, the greater the
opportunity for that learner to employ several senses (ie, hearing, touching, smelling,
seeing), the closest the activity will be to reality or real life. And, as you move up to the
cone, fewer senses are involved at each level. The more senses interacting with a
resource, the better the chance that one can learn from it.

Research testing the feasibility of an interactive styles measure for U.S. Latino
adults with type 2 Diabetes Mellitus and low literacy found that the easiest to understand
tasks were kinesthetic and the most difficult were cognitive (Caborne et al., 2006).
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Figure 5.1. Cone of experience.

Educational materials will most likely be ineffective if they are designed without
taking into account the social, cultural and economic background of the target audience.
“Celebrando la Salud” a culturally-appropriate nutrition education program for Spanishspeaking Hispanics was created , and was based upon Hispanics nutrition education
needs and basic concepts of adult education such as learning and teaching styles.. The
conceptual framework used for assessing needs and program development was based on
the PRECEDE-PROCEED model, and the Social Cognitive Theory (SCT) which are
described elsewhere in this thesis.
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Methods

Program development summary. A seven-lesson program, each 60 minutes in
length, was developed based on specific educational goals obtained from the needs
assessment, the focus group themes and a face-to-face survey (data not shown). The
program was created in Spanish and reviewed by nutrition professionals. Each lesson in
the program included visual aids and a script outlining the presentation content with the
specific learning objectives and a story. Principles of adult education were introduced
through discussion topics, demonstrations, and hands-on activities. The program is based
upon the audience’s situation and cultural practices. It is skill-based, promotes active
learning, increases risk perception and considers the audience’s environment. The lessons
promote small changes in traditional behaviors within this audience.

Program objectives. First behavioral and educational objectives were established
based on findings from a previous research exploring health and nutritional needs of
Hispanics living in South Carolina. Behavioral objectives included:
a) Increase intake of fruits and vegetables (adults to aim for 5 cups or more a day).
Decrease amount of sweetened beverages and sweets consumed each day (aim for
no more than 150 cal/day).
b) Decrease number of high-fat, high-cholesterol meals and foods so that they
contribute no more than 30 % of the calories a day (adults to aim for more “fatfree”, “low-fat”, or “reduced-fat food products”).
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c) Increase amount of whole grain foods (adults to aim for at least 3 ounces a day).
d) Increase number of low fat dairy products consumed each day (aim for 3 cups a
day).
e) Interpret food labels and select foods based on their nutritional value.
f) Control portion sizes

The educational goals of the program included:

Increase awareness among Hispanic adults of the importance of fruits and
vegetables, whole grains and low-fat dairy products in the diet and enhance motivation to
eat them through a Hispanic-targeted curriculum.

Increase awareness among Hispanic adults of the importance of eating less sugar
and saturated fat in the diet and enhance motivation to eat less of high-fat and high-sugar
foods and meals through a Hispanic-targeted curriculum.

Facilitate the ability to act by providing opportunities to gain relevant food and
nutrition knowledge and practice food-related skills and self-regulation skills through a
Hispanic-targeted curriculum.

Potential personal psychosocial mediators (theory constructs) of the target
behavior that were addressed with the program included: Motivational-related mediators:
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Perceived susceptibility, perceived severity, expectations, perceive benefits (taste,
convenience, other benefits), and perceived barriers. Action-related mediators included:
Self-efficacy (goal setting), behavioral capability (food and nutrition-related knowledge
and skills), and reinforcements. These mediators were taken into consideration when
developing the seven lessons: Introduction to nutritional concepts, reading food labels,
dairy products, fruits, vegetables, meat & beans, and grains. Each lesson presentation
consists of seven parts which were:

1. Presentation of a lesson: this is an attention-getting step where some meaningful
methods of gaining the attention of the audience are used. Example: Good
morning everyone, my name is…. I’m from… and I’m here because today we
will….
2. Introduction: statement or comments leading the audience from attention-getting
step to motivation. And introduces the topic idea to the audience. Example:
“Over 60% of the Hispanics in US are overweight….”
3. Motivation: part of the lesson that answer the question of “why” the audience
would want to learn the topic. Example: “If we do not have a healthy diet and
lifestyle… we may be suffering from diabetes, cardiovascular diseases,
cholesterol…”
4. Transition: found between major components of a lesson to help lead the
audience from one idea to another more smoothly. Example: “We do know that a
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unhealthy diet may cause us some health problems.. But how can we prevent this
from happening to us?
5. Overview: part of lesson that explains what will be taught. Example: “During this
lesson we will talk about…”
6. Body: part of the lesson with main points to be taught. Example: “It is
recommended to eat 2 ½ cups of vegetables every day…”
7. Summary: explanation of what was taught. Example: “During this lesson we
learned about why it’s important to eat vegetables…”
8. Closure: one of the most forgotten parts of a lesson. This is the part of the lesson
when the audience knows the lesson is over. Example: “Thanks for your
participation and do not forget that having a healthy diet help to prevent some
diseases such as…”

Also, each lesson included hands-on activities and cooking demonstrations.

Setting. To explore the appropriateness of the content of the program, the lessons
were pilot-tested with two groups of Hispanic adults in 2 different sites of South
Carolina. Knowledge, as a marker for attention to the lesson content, was measured
before and immediately after the program. The knowledge test had 24 multiple choice
questions and demographic questions.
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At the end of the program, feedback was provided using scripted questions during
a focus groups session. The main objectives of this were to: (1) determine if the teaching
methodologies were appropriate for this audience; (2) ensure that the lesson length and
the resources needed to deliver the lessons were suitable and available for a future
intervention; and (3) obtain participant feedback about the lesson presentation and
visuals.

Participants. Prior to the interventions, The Clemson University Office of
Research Protections approved all procedures, and Informed Consent was obtained from
all participants. Inclusion criteria were identified as being a Hispanic 18 years of age or
older living in South Carolina.

Recruitment. Formal contact was established with management or service
providers that worked with Hispanics. Staff at these locations were provided a detailed
explanation of the project, including the survey instruments and the personal commitment
involved. Potential participants were not required to be a user of any of the programs that
these agencies offered.

Evaluation measures. Data were collected on demographic and nutrition
knowledge survey. Demographic information included: gender, date of birth, country of
birth, years of education, marital status, and how long the participants had lived in the
United States and in South Carolina. Based on the program educational goals, a 24-item
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questionnaire (multiple choices) was developed. The questionnaire was reviewed by
nutrition experts.

Data analysis. Data analysis using descriptive and inferential statistics was
conducted. Descriptive statistics were used to describe categorical variables and 1-way
ANOVA was used with continues variables. Paired-sample t test was used to evaluate the
significance of nutrition knowledge changes.

Description of the program’s delivery methods. Both sessions were conducted in
Spanish by faculty and graduate students of the Food Science and Human Nutrition
Department at Clemson University.

Group 1. The program was delivered during 4 daily, 3-hour educational sessions at a
church in Hilton Head Island. Each lesson presentation lasted between 20 to 35 minutes.
After the lesson was finished, participants participate in hand-on activities, discussions
and cooking classes.

Group 2. The program was administered to the second group during 2 weekly, 5-hour
educational sessions. Both sessions covered the same lessons and activities.
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Results

A total of 28 participants both female and male completed the demographic questionnaire
and the knowledge pre-test, but only 16 participants completed both pre and then postknowledge test. Only matched data was used for the statistical analysis.

Demographic characteristics. Participant demographic characteristics are shown
in Table No.5.1. Participant mean age was 37.18 years (SD=8.58), most came from
Mexico and are married (87.5%). All of the participants were female and the average of
years living in the U.S. was 9.78 (SD=5.74).

Table 5.1. Demographic characteristics of total sample.
Demographic characteristic

------------ Mean (SD)* ----------

Age (years)

37.18 (8.58)

Years in SC

8.76 (4.86)

Years in the U.S.

9.78 (5.74)

Persons living at home

1.9 (0.85)
---------------- n (%) ---------------

Country of origin
Mexico

14 (87.5)

Costa Rica

1 (6.3)

Panama

1 (6.3)

Marital status
Married

14 (87.5)

Single

2 (12.5)

*SD, Standard deviation
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Knowledge. On average, participants experienced significantly greater nutrition
knowledge after the program (M=18.93, SE=3.5), than before the program (M=13.31,
SE=4.19, t(15)=-4.23, p<0.01, r=.73).
Participation in the program was open, and there were on average 13 people per session
at the two locations were the program was held. However not all participants completed
both tests.

Participation Feedback. Overall, participants were receptive to the program.
When asked what they liked the most about the program, most participants mentioned the
simplicity of the program, the visuals, the interaction and the activities. Other participants
mentioned specific sections within the lessons, for instance the milk fat activity, the
activities that demonstrated the risk of diseases, how to read the food labels. Participants
stated that they thought they knew a lot about nutrition but they realized they learned so
many things while participating in the program and realized that some misunderstandings
were corrected. Participants liked the cooking activities and the tips that they got for
applying what they learned with their families. Some participants mentioned that it was
important that the program was designed to promote small changes for the Hispanic
families. Some participants wanted an extra day of activities and were willing to promote
the program by word of mouth. Some participants did not like the stories, wanting more
interactive activities or lectures with discussions.
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Conclusions

The findings of this work enhance the understanding of the personal, behavioral,
and environmental factors—predisposing, enabling, and reinforcing factors—that
contribute or effect the establishment of healthy eating habits among Hispanic adults in
South Carolina.

The framework of the study was based on the PRECEDE-PROCEED model and
SCT. Predisposing factors such as food preferences, nutrition knowledge, beliefs and/or
perceptions provided the foundation or motivation that this population might have for
engaging in healthy eating patterns. This helped to shape the lessons included in the
“Celebrate Health” educational program.

A number of these findings have direct implications for how to present healthy
eating messages to Hispanics and how educators can facilitate interest and participation
in nutrition education programs among this population.

The program is being delivered during the summer, with 45 participants currently
enrolled. This work will help researchers to revise and further refine the intervention.
Additional testing will be conducted in the future to assess program impact.
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Appendix A
Consent forms for the survey and the focus groups

Consent Form for Participation in a Research Study
Clemson University
Health and Nutrition Needs Assessment of Hispanic in South Carolina
Focus Groups Interview
Description of the research and your participation
You are invited to participate in a research study conducted by Katherine L. Cason,
Principal Investigator, Sergio Nieto Montenegro (Co-investigator) and America ChavezMartinez, (graduate student). The purposes of the study are to evaluate the health,
nutrition, dietary intake and needs of Hispanics in South Carolina; and to determine the
prevalence of obesity and food insecurity among this population. Approximately 500
people will participate in this project.
Your participation will involve:
• Explanation of the study followed by informed consent procedures.
• A 75-120 minutes discussion on health and nutrition needs of Hispanics in SC. A
group of people will gather around this table and I will collect their opinions on
this topic. There are no correct or incorrect answers in this discussion since all
we are looking is for your opinion and comments related to this topic.
• At the end of focus group discussion, it will be necessary to complete some
questions to obtain demographic information.
Risks and discomforts
There are no known risks associated with this research. You may be uncomfortable
answering some of the survey questions and you are free to not answer any questions
that you choose.
Potential benefits
There are no known benefits to you that would result from your participation in this
research. However, this research may help us to understand more about the health and
nutrition needs of Hispanics in SC so that we can improve our educational programs in
the future.

Cost
•

There is no direct cost to you. You will be given $25 in cash or as a grocery store
card for your participation in this study.
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Protection of confidentiality
We will do everything we can to protect your privacy and what you say during the
discussion. No full names will be used during the discussion. Only the graduate student
and the research team will have access to the tapes, a list with your name, personal
references, and the information you provide. The research team will be in charge of
handling and transporting the tapes containing the data and the signed informed consent
forms. The tapes, signed informed consent forms and the list containing the codes and
names will be stored in a locked cabinet at 209 Poole Agricultural Center, Clemson, SC
which is the researcher’s office in Clemson University. The tapes and notes containing
the data will be destroyed when the research is completed. The investigator will maintain
your information at all times, and this information may be kept on a computer that only
the researchers have access. This study may result in scientific presentations and
publications. Your identity will not be revealed in any publication that might result from
this study.
In rare cases, a research study will be evaluated by an oversight agency, such as the
Clemson University Institutional Review Board or the federal Office for Human Research
Protections, that would require that we share the information we collect from you. If this
happens, the information would only be used to determine if we conducted this study
properly and adequately protected your rights as a participant.
Voluntary participation
Your participation in this research study is voluntary. You may choose not to participate
and you may withdraw your consent to participate at any time. You will not be penalized
in any way should you decide not to participate or to withdraw from this study.
Contact information
If you have any questions or concerns about this study or if any problems arise, please
contact Katherine L. Cason at 864-656-0539. If you have any questions or concerns
about your rights as a research participant, please contact the Clemson University
Institutional Review Board at 864.656.6460.
Consent
I have read this consent form and have been given the opportunity to ask questions. I
give my consent to participate in this study.
Participant’s signature: ______________________________
A copy of this consent form should be given to you.
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Date: ______________

Consent Form for Participation in a Research Study
Clemson University
Health and Nutrition Needs Assessment of Hispanic in South Carolina
Interview
Description of the research and your participation
You are invited to participate in a research study conducted by Katherine L. Cason,
Principal Investigator, Sergio Nieto Montenegro (Co-investigator) and America ChavezMartinez, (graduate student). The purposes of the study are to evaluate the health,
nutrition, dietary intake and needs of Hispanics in South Carolina; and to determine the
prevalence of obesity and food insecurity among this population. Approximately 500
people will participate in this project.
Your participation will involve:
• Explanation of the study followed by informed consent procedures.
• Completion of a survey that will be completed through a face-to-face interview
with one of the researchers.
• The survey includes questions related to the following topics: 24-hour dietary
intake, food security, general health and nutrition questions, program assistance
participation, food purchasing behaviors, and demographic information. All the
information you provide us is confidential.
• We need to know your height and weight, if you can’t remember it, it will be
necessary to take your height and weight. We will also need to take hip and waist
measurements. This will be done following standard procedures.
• If you have child and you are a caregiver, you will be asked some extra questions
related to his/her health and nutrition habits. In addition, we need to know the
height and weight of your children, if you cannot remember it, it will be necessary
to take height and weight of your children. That will be all your children
participation.
• The amount of time required for your participation is approximately 50-65
minutes.
Risks and discomforts
There are no known risks associated with this research. You may be uncomfortable
answering some of the survey questions and you are free to not answer any questions
that you choose.
Potential benefits
There are no known benefits to you that would result from your participation in this
research. However, this research may help us to understand more about the health and
the nutrition needs of Hispanics in SC so that we can improve our educational programs
in the future.

170

Cost
•

There is no direct cost to you. You will be given $15 in cash or as a grocery store
card for your participation in this study.

Protection of confidentiality
We will do everything we can to protect your privacy and what you say during the
interview. Only the graduate student and the research team will have access to a list
with your name, personal references, and the information you provide. The surveys,
signed informed consent forms and the list containing the codes and names will be
stored in a locked cabinet at 209 Poole Agricultural Center, Clemson, SC which is the
researcher’s office in Clemson University. All your responses will be kept confidential.
The surveys and notes containing the data will be destroyed when the research is
completed. The investigator will maintain your information at all times, and this
information may be kept on a computer that only the researchers have access. This
study may result in scientific presentations and publications. Your identity will not be
revealed in any publication that might result from this study.
In rare cases, a research study will be evaluated by an oversight agency, such as the
Clemson University Institutional Review Board or the federal Office for Human Research
Protections, that would require that we share the information we collect from you. If this
happens, the information would only be used to determine if we conducted this study
properly and adequately protected your rights as a participant.
Voluntary participation
Your participation in this research study is voluntary. You may choose not to participate
and you may withdraw your consent to participate at any time. You will not be penalized
in any way should you decide not to participate or to withdraw from this study.
Contact information
If you have any questions or concerns about this study or if any problems arise, please
contact Katherine L. Cason at 864-656-0539. If you have any questions or concerns
about your rights as a research participant, please contact the Clemson University
Institutional Review Board at 864.656.6460.
Consent
I have read this consent form and have been given the opportunity to ask questions. I
give my consent to participate in this study.
Participant’s signature: ______________________________
A copy of this consent form should be given to you.
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Date: ______________

Appendix B
Focus group transcript
ICE BREAKER
Let’s go around the table and introduce ourselves. Please tell us – Your FIRST
name, where do you come from? What do you like to do in your free time? Where do you
live here?
I will start, again my name is XXXXX and I’m from XXXX. I live in XXXX and
I like to XXXX in my free time.
FOCUS GROUP GROUND RULES AND OVERVIEW OF THE TOPIC
A focus group is nothing more than a group of people discussing a topic, there are
no rights or wrong answers, here all your comments are points of view and they are going
to be taken into account for developing educational materials. We are interested in both
your positive and negative comments, so bring both type of comments up.
You should feel free and comfortable with all the viewpoints that you express
here. Tonight we will be using our first names and later all the information will be coded
and no names will be contained in the reports. Because we are doing focus groups in
several counties, the collected information will be pooled with the opinions of people
from the other counties. Since we are tape recording this session I’m going to ask that
you speak up and speak one at a time. If several of you speak at once, it is impossible to
have a record of your opinions later. I’ll be moderating the discussion tonight and moving
us from topic to topic. The session will last about 75-120 minutes including a five
minutes break but if you feel like stretching, need to go to the bathroom or just want to
grab a drink just stand up and do so.
Remember just speak up and one at a time.
WARM-UP QUESTIONS. TOPIC: Favorite Foods
What is your favorite food?
Why do you believe this food and others have become your favorites?
Probes: How does your family determine which foods you like to eat?
How do your friends determine which foods you like to eat?
How does your community determine which foods you like to eat?
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TOPIC: Food Choices
What types of food do you normally eat?
How do you decide which foods to eat?
Probes: Health conditions? Weight control? Taste preferences? Cost?
What determines how often you eat?
Probes: Eating with others/eating alone
Tell me about the methods you use to prepare your foods. Are there any special
diets or recipes for people in your household? Do you change what foods you serve or
how you fix foods when someone in your household is sick?
TOPIC: What Affects Food Choices
Transition statement: Sometimes we do not always eat the way we would like to. Let's
talk about some of the problems you may have.
What affects what you eat? What are some problems related to buying food?
Probes: Income? (If you had an extra $100.00 a month to spend on food, what
foods would you buy?);
Transportation?
Selection?
What is a nutritious/expensive/cheap food for you?
Who in your household is responsible for buying and preparing food for the family?
How do you budget or plan your shopping trip?
How often do you eat out? Where do you like to go? Why?
How often do you prepare food for your family?
When you are responsible for food preparation, what kinds of food do you cook?
What foods do you prepare that help you make your money go farther?
TOPIC: Dietary Acculturation
Transition Statement: Where we live often changes the way we eat. Let’s talk about
how your eating habits have changed since you have been in the United States.
How long have you been in the United States? How have your eating habits changed
since you have been here?
Probes: What foods do you eat less of now? What foods do you eat more of?
Why do you think that you eat less of certain foods?
Why do you think that you eat more of certain foods?
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Has the number of meals consumed daily decreased, increased or stayed the same (if
decreased, identify the meal most commonly skipped in the United States: breakfast,
lunch and dinner) (if increased, identify: i.e. Snack, dessert)
Do you prepare foods differently here than you did in Mexico? How different?
What are the reasons for these changes?
TOPIC: American Foods
Transition Statement: Now lets move on to the foods that are consumed here in the
USA.
What foods do you consider “American”?
What “American” foods do you eat most often”? Why?
Do you eat them more often than let’s say a year ago? Why?
What do you think of these foods?
Probes: Are they
Tastier, less expensive, I want to try new things, they are easier to get?
Because of what others think? Other
What do you think of these kinds of foods you just mentioned?
Probes: Are they more/less nutritious? Why?
TOPIC: Food Sufficiency Practices
Transition Statement: Let’s talk about ways to get food other than grocery store or
restaurants.
What are common things that people have done to get through the month with enough
food for themselves and their families?
How common is it for people like you to have a garden?
How common is it for people like you to can or freeze foods?
What types of food assistance programs are used by people like you?
Probes: Commodity Foods, WIC; Food Stamps; Soup kitchens, Church meals.
TOPIC: Nutrition Education
Transition Statement: We learn about food in many ways and some ways work better
than others.
Where do you get information about food and healthy eating?
Probes: Doctor? Pharmacist? Newspaper, magazines, TV? Family, friends?
Community center? EFNEP educators?
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Overall, what do you think of the nutritional and health status of the Hispanic
community? What are the main nutrition and health problems among the community?
Some foods are more nutritious than others. What makes a food nutritious? and “what
are some examples of nutritious foods?
What are the challenges/barriers that keep people from eating nutritious foods?
Probes: Fruits and Vegetables
Low-fat dairy products
What would help people to eat more nutritious foods?
What do you think of Hispanic Foods? Do you think they nutritious?
What kinds of information about food and eating do people like you need to have? What
would you like to know about nutrition? What are the Nutrition Education Needs of
people like you?
Probes: Nutrition for chronic conditions such as diabetes, heart disease arthritis?
Weight loss? What are your health concerns for you and your family?
What things would make you change your eating habits?
Probes: Doctor tells you to? You feel sick or unhealthy? You are worried about
your weight?
If we were to set up classes to teach others like you how to prepare nutritious, low-cost
foods/meals, what would be your advice?
What are the main barriers for program and classes participation?
What should we teach? What would make people want to come?
Probes: Educational programs at church. Community? Videos?
ADJOURNMENT
I want to thank you for participating in this discussion tonight. Do you have any
additional thoughts? Do you think we have missed something tonight? Thanks again and
do not forget to pick up your award.
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Appendix C
Demographic surveys for focus groups and personal interviews

1. Please tell me about all people living in your household (including yourself) who eat from the same
household food supply. Now, starting with the first person, how old is _____________________? Is
________________________ male or female? How is ____________________________ related to you?

Age

Sex

Relationship to the
interviewee

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

______________________

M F

_____________________

2. Do you have any other children not living in your household? If yes, starting with the first person,
how old is _____________________? Is ________________________ male or female?

Age

Sex

______________________

M F

______________________

M F

______________________

M F

______________________

M F

______________________

M F

3. What is your age?
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4. What is your gender?

Male

Female

Mexico (List State _____________)
5. Where were you born?
other country ____________ (write-in country)
__________)
6.

United States (List State

How long have you lived in the United States?
Years _______
Months_______
Don't know
Refused

Days_______

How long have you lived in South Carolina?
Years_______
Months_______
Don't know
Refused

Days_______

7.

Do you speak….
English only
Spanish only
Spanish and English
Other (please specify): _______________________
Refused

8.

Do you speak English…
Fluently
Very well
Well
Fair
Not very well
Refused

9. Which language do you usually speak at home?
Spanish
both equally

mostly English

mostly

10. Where do you currently live? __________________________________________________
(Write in town and county)
11. Do you consider yourself Hispanic, Mexican, or Latino?
Yes

No

12. Do you prepare and/or serve the traditional foods of your country of origin in your home?
Yes
No
I don’t know
Refused
13. How often do you eat the traditional foods of your country of origin at home?
Every day
Four to six times a week
One to three times a week
Once every two to three weeks
Once a month or less
Refused
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14. How many years of school have you completed? _______years

Declined to state

15. Where did you receive all or most of your education?
Mexico

United States

Other country _____________________
(write-in country)

16. In which assistance programs does your family currently participate?
WIC

Head Start

Food Pantries

SSI

School lunch

School breakfast

Summer food program

Medicaid

CHIP

TANF (Temporary Assistance to
Needy Families)

Food Stamps (if yes, date last received?) ____________________
__________________________

Other

17. What is the approximate monthly income for your household? – (include wages, salary, food
stamps, TANF, SSI for the previous month)
< 500 per month
$1,001-1,250 per month
$1,751-2,000 per month
$501-750 per month

$1,251-1,500 per month

$2,001-2,500 per month

$751-1,000 per month

$1,501-1,750 per month

more than $2,500 per month

Declined to state
18. How much did you pay for housing last month?___________
19. Do you know how to drive a car?
Yes
No
Refused
20. Do you have access to transportation?
Yes, whenever I want
Most of the time
Very limited
No
Refused
21. How many times a week do you leave the house?
0
1-3
4-7
More than 7 times
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SECTION 1 - SOCIOECONOMIC STATUS/DEMOGRAPHICS
Date of Interview: _____/_____/_____

Place of Interview: ___________________

Respondent’s Initials and Code: _____________________________________________
Place of Residency: _______________________________________________________
Phone: ___________________
Sex: Male / Female

Respondent's date of birth: (MM/DD/YY) ___/___/___
Age:_________

1. In what country, were you born?
01) Country
___________________________________________
88) Don’t know
99) Refused
2. How would you identify yourself?
01) Mexican
02) Puerto Rican
03) Dominican
04) Cuban
05) Hispanic
06) Latino
07) Other ________________________
99) Refused
3. How long have you lived in South Carolina?
01) _______ Years
02) _______ Months
03) _______ Days
88) Don't know
99) Refused
(Interviewer: Ask q. 4 only if respondent indicated birth outside the United States.)
4. How long have you lived in the United States?
01) _______Years
02) _______ Months
03) _______ Days
88) Don't know
99) Refused
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5. Do you speak….
01) English only
02) Spanish only
02) Spanish and English
77) Other (please specify): _______________________
99) Refused
6. Do you speak English…
01) Fluently
02) Very well
03) Well
04) Fair
05) Not very well
99) Refused
7. What language do you mainly speak in your home?
01) English
02) Spanish
03) English and Spanish equally
77) Other (please specify):________________________
99) Refused
If participant reports English usage proceed to Question 7a if no English usage is
reported go to Question 8
7a. Bidimensional Acculturation Scale
Language Use Subscale
1.
How often do you speak English?
2.
How often do you speak in English with your friends?
3.
How often do you think in English?
4.
How often do you speak Spanish?
5.
How often to you speak in Spanish with your friends?
6.
How often do you think in Spanish?

Almost Always
Almost Always
Almost Always
Almost Always
Almost Always
Almost Always

Linguistic Proficiency Subscale
7.
How well do you speak English?
8.
How well do you read in English?
9.
How well do you understand television programs in English?
10. How well do you understand radio programs in English?
11. How well do you write in English?
12. How well do you understand music in English?
13. How well do you speak Spanish?
14. How well do you read in Spanish?
15. How well do you understand television programs in Spanish?
16. How well do you understand radio programs in Spanish?
17. How well do you write in Spanish?
18. How well do you understand music in Spanish?
Electronic Media Subscale
19. How often do you watch television programs in English?
Never
20. How often do you listen to radio programs in English?
Never
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Often
Often
Often
Often
Often
Often

Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well
Very Well Well

Sometimes Almost Never
Sometimes Almost Never
Sometimes Almost Never
Sometimes Almost Never
Sometimes Almost Never
Sometimes Almost Never
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly
Poorly

Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly
Very Poorly

Almost Always

Often

Sometimes Almost

Almost Always

Often

Sometimes Almost

21. How often do you listen to music in English?
Never
22. How often do you watch television programs in Spanish?
Never
23. How often do you listen to radio programs in Spanish?
Never
24. How often do you listen to music in Spanish?
Never

Almost Always

Often

Sometimes Almost

Almost Always

Often

Sometimes Almost

Almost Always

Often

Sometimes Almost

Almost Always

Often

Sometimes Almost

8. Do you prepare and/or serve (fill in ethnic identification-ie. If the respondent is
Mexican then ask if they serve Mexican food in their household) food in your household?
01) Yes
02) No
88) I don’t know
99) Refused
9. How often do you eat (fill in ethnic identification) food at home?
01) Every day
02) Four to six times a week
03) One to three times a week
04) Once every two to three weeks
05) Once a month or less
99) Refused
10. Do you know how to drive a car?
01) Yes
02) No
99) Refused
11. Do you have access to transportation?
01) Yes, whenever I want
02) Most of the time
03) Very limited
04) No
99) Refused
12. How many times a week do you leave the house?
01) 0
02) 1-3
03) 4-7
04) More then 7 times
Education:
15. What is the highest grade you reached in school?
_____________________
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The Household:
16. How many people, including yourself, live in your house/apartment? ____
17. How many people 18 years or older, including yourself, are there in your
household?____
18. How many children between 11-17 years of age are there in your household? ____
19. How many children between 6-10 years of age are there in your household? ____
20. How many children between 0-5 years of age are there in your household? ____
21. How many sons _____ and daughters _____ do you have (do not have to be currently
living in same house)?
22. Are you the main meal preparer for your household?
01) Yes
02) No
88) Don't know
99) Refused

SECTION 2 - FOOD PURCHASING BEHAVIORS
1. Are you the main food shopper for your household?
01) Yes
02) No
88) Don't know
99) Refused
(Interviewer: If no, then please ask respondent to answer the next questions to the best
of their ability about the main food shopper in the house.)
2. About how much do you (or main food shopper) spend on food at the grocery store
every week?
01) $_______
88) Don't know
3. Where do you do most of your grocery shopping?
a. Store name: __________________________
b. How many times a week: _______________
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SECTION 3 - DIETARY INTAKE
5. How often in the past week did you eat food from a: Home of Friend or Quick Food
Restaurant, Cafeteria/Buffet Restaurant, Pizza Parlor, Ethnic Restaurant, Delivered food
and other
How many times a week?
Location

6. How often in the past week did the child eat food from a: Home of Friend or Quick
Food Restaurant, Cafeteria/Buffet Restaurant, Pizza Parlor, Ethnic Restaurant, Delivered
food and other
How many times a week?
Location

SECTION 3A - DIETARY INTAKE

Example of the NDS-Software script for the 24-hour recall that will be asked to all adults
in our sample. “The Nutrition Data System (NDS) is the most accurate and
comprehensive nutrient calculation software available in the United States. A state-ofthe-art instrument for the investigation of diet and health relationships, NDS is used by
researchers to quickly and accurately calculate the nutrients for 24-hour recalls, food
records, menus and recipes”
What we will do first is make a list of the foods and beverages you had from 12 a.m.
yesterday until 12 midnight last night. This includes all meals, snacks, beverages,
including tap water (and alcoholic beverages), as well as sampling of foods.
I will ask you questions to help remember what you ate yesterday, so the information is
as accurate as possible.
I will need you to tell me an approximate time you had each item. For example, “At 8
a.m. I had this, at 10 a.m. I had that”, We will make a general list first and then we will
go back and fill it with more detail. Finally we will go through the once more to make
sure we have not missed anything. “Do you have any questions before we begin?”
Answer the questions the participant might have.
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“Take a moment to think about yesterday, what you did, where you went and so forth.
Thinking about the day can help you remember what you did yesterday and when you
ate.”
Now let’s begin.
SECTION 4 - HOUSEHOLD FOOD INVENTORY

Interviewer: For the next questions, I would like to know if you had any of these food
items in your house during the last week. Even if you did not eat these items, I just want
to know if you had them in your house.
In the last week, did you have at least three different kinds of fresh fruits in your house?
01) Yes
02) No
88) Don't know
In the last week, did you have at least three different kinds of fresh vegetables in your
house?
01) Yes
02) No
88) Don't know
3. Are you eating less fruit that when you were living outside of the U.S.?
01) yes
02) no
03) Don’t know
If yes, why?
4. Are you eating less vegetables that when you were living outside of the U.S.?
01) yes
02) no
03) Don’t know
If yes, why?
5. What (fill in ethnic identification) foods do you eat the most often?
____________
6.

____________

____________

What foods do you consider to be American?
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____________

____________

____________

____________

____________

7. What American foods do you eat most often?
____________

____________

____________

____________

8. Do you eat American foods more often than you did one year ago?
01) Yes
02) No
88) Don’t know
01) If yes, Why?
a. I prefer the taste
b. They are less expensive
c. I want to try new things
d. They are easier to get
e. Because of what others think

01) Yes
01) Yes
01) Yes
01) Yes
01) Yes

02) No
02) No
02) No
02) No
02) No

f. Other (please specify)

SECTION 5 - HEALTH INFORMATION
Interviewer: Now I would like to ask you about your health.
1. How would you rate your overall health?
01) Poor
02) Fair
03) Good
04) Excellent
88) Don’t know
99) Refused
3. Please tell us if you has ever suffered from any of the following diseases:
a) Diabetes

01)Yes

02)No

88)D/K

d) Hypertension (High
blood pressure)

01)Yes

02)No

88)D/K

e) Asthma

01)Yes

02)No

88)D/K

g) Tuberculosis

01)Yes

02)No

88)D/K
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88) D/K
88) D/K
88) D/K
88) D/K
88) D/K

i) Lead poisoning

01)Yes

02)No

88)D/K

j) Anemia

01)Yes

02)No

88)D/K

k) Other ______________

01)Yes

02)No

88)D/K

4. If you have to go to the doctor where do you go?
01) Hospital
02) Health Serve
03) Clinic
04) Other
05) No response
5. Do you have health insurance?
01) Yes
02) No
03) No response
Physical Activity:
10. How active do you consider yourself to be?
01) Not active
02) Somewhat active
03) Active
04) Very Active
88) I don’t know
99) Refused
11. What types of physical activity do you do?
____________________________
____________________________
____________________________
TV Viewing:
13. About how many hours a day do you spend watching television during the week?
01) _______
88) Don't know
99) Refused
13a. About how many hours a day do you spend watching television on weekends?
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01) _______
88) Don't know
99) Refused

SECTION 6 - 18 ITEM U.S. HOUSEHOLD FOOD SECURITY/HUNGER
SURVEY MODULE

FOOD-SECURITY/HUNGER CORE MODULE:
3-STAGE DESIGN, WITH SCREENERS
USDA, Food and Nutrition Service and Economic Research Service – 6/23/99
Transition into Module (administered to all households): These next questions are
about the food eaten in your household in the last 12 months, since (current month) of
last year and whether you were able to afford the food you need.
USDA Food Sufficiency Question/Screener: Questions 1, 1a, 1b (Optional, these
questions are not used to calculate the food-security/hunger scale. Question 1 may
be used in conjunction with income as a preliminary screener to reduce respondent
burden for high income households).
1. [IF ONE PERSON IN HOUSEHOLD, USE "I" IN PARENTHETICALS,
OTHERWISE, USE "WE."]
Which of these statements best describes the food eaten in your household in the
last 12 months: --enough of the kinds of food (I/we) want to eat; --enough, but
not always the kinds of food (I/we) want; --sometimes not enough to eat; or, -often not enough to eat?
[1]
[2]
[3]
[4]
[ ]
1a.

Enough of the kinds of food we want to eat (SKIP 1a and 1b)
Enough but not always the kinds of food we want (SKIP 1a)
Sometimes not enough to eat [SKIP 1b]
Often not enough [SKIP 1b]
DK or Refused (SKIP 1a and 1b)

[IF OPTION 3 OR 4 SELECTED, ASK] Here are some reasons why people don't
always have enough to eat. For each one, please tell me if that is a reason why
YOU don't always have enough to eat. [READ LIST. MARK ALL THAT
APPLY.]
YES

NO

DK
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[]
[]
[]
[]
[]
[]
1b.

[]
[]
[]
[]
[]
[]

[]
[]
[]
[]
[]
[]

Not enough money for food
Not enough time for shopping or cooking
Too hard to get to the store
On a diet
No working stove available
Not able to cook or eat because of health problems

[IF OPTION 2 SELECTED, ASK] Here are some reasons why people don't
always have the quality or variety of food they want. For each one, please tell
me if that is a reason why YOU don't always have the kinds of food you want to
eat. [READ LIST. MARK ALL THAT APPLY.]
YES
[]
[]
[]
[]
[]

NO DK
[]
[]
[]
[]
[] []
[] []
[]
[]

Not enough money for food
Kinds of food (I/we) want not available
Not enough time for shopping or cooking
Too hard to get to the store
On a special diet

Stage 1: Questions 2-6 (asked of all households; begin scale items).
[IF SINGLE ADULT IN HOUSEHOLD, USE "I," "MY," AND “YOU” IN
PARENTHETICALS; OTHERWISE, USE "WE," "OUR," AND "YOUR
HOUSEHOLD."]
2.

Now I’m going to read you several statements that people have made about their
food situation. For these statements, please tell me whether the statement was
often true, sometimes true, or never true for (you/your household) in the last 12
months, that is, since last (name of current month).
The first statement is “(I/We) worried whether (my/our) food would run out
before (I/we) got money to buy more.” Was that often true, sometimes true, or
never true for (you/your household) in the last 12 months?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused

3.

“The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get
more.” Was that often, sometimes, or never true for (you/your household) in the
last 12 months?
[ ] Often true
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[ ] Sometimes true
[ ] Never true
[ ] DK or Refused
4.

“(I/we) couldn’t afford to eat balanced meals.” Was that often, sometimes, or
never true for (you/your household) in the last 12 months?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused

[IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q5 - 6; OTHERWISE SKIP TO
1st-Level Screen.]
5.

“(I/we) relied on only a few kinds of low-cost food to feed (my/our) child/the
children) because (I was/we were) running out of money to buy food.” Was that
often, sometimes, or never true for (you/your household) in the last 12 months?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused

6.

“(I/We) couldn’t feed (my/our) child/the children) a balanced meal, because
(I/we) couldn’t afford that.” Was that often, sometimes, or never true for
(you/your household) in
the last 12 months?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused

1st-level Screen (screener for Stage 2): If affirmative response to any one of Questions
2-6 (i.e., "often true" or "sometimes true"), OR, response [3] or [4] to Question 1 (if
administered), then continue to Stage 2; otherwise, skip to end.
Stage 2: Questions 7-11 (asked of hh's passing the 1st-level Screen: estimated 40%
of hh's < 185% Poverty; 5.5% of hh's > 185% Poverty; 19% of all households).
[IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q7; OTHERWISE SKIP TO Q8]
189

7.

"(My/Our child was/The children were) not eating enough because (I/we) just
couldn't afford enough food." Was that often, sometimes, or never true for
(you/your household) in the last 12 months?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused
8. In the last 12 months, since last (name of current month), did (you/you or other
adults in your household) ever cut the size of your meals or skip meals because there
wasn't enough money for food?
[ ] Yes
[ ] No (Skip 8a)
[ ] DK (Skip 8a)

8a.

[IF YES ABOVE, ASK] How often did this happen---almost every month, some
months but not every month, or in only 1 or 2 months?
[]
[]
[]
[]

9.

Almost every month
Some months but not every month
Only 1 or 2 months
DK

In the last 12 months, did you ever eat less than you felt you should because there
wasn't enough money to buy food?
[ ] Yes
[ ] No
[ ] DK

10. In the last 12 months, were you every hungry but didn't eat because you couldn't
afford enough food?
[ ] Yes
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[ ] No
[ ] DK
11. In the last 12 months, did you lose weight because you didn't have enough money
for food?
[ ] Yes
[ ] No
[ ] DK
2nd-level Screen (screener for Stage 3): If affirmative response to any one of Questions
7 through 11, then continue to Stage 3; otherwise, skip to end.
Stage 3: Questions 12-16 (asked of hh's passing the 2nd-level Screen: estimated 78% of hh's < 185% Poverty; 1-1.5% of hh's > 185% Poverty; 3-4% of all hh's).
12. In the last 12 months, did (you/you or other adults in your household) ever not eat
for a whole day because there wasn't enough money for food?
[ ] Yes
[ ] No (Skip 12a)
[ ] DK (Skip 12a)

12a.

[IF YES ABOVE, ASK] How often did this happen---almost every month, some
months but not every month, or in only 1 or 2 months?

[ ] Almost every month
[ ] Some months but not every month
[ ] Only 1 or 2 months
[ ] DK
[IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK 13-16; OTHERWISE SKIP TO
END.]
13. The next questions are about children living in the household who are under 18
years old. In the last 12 months, since (current month) of last year, did you ever cut
the size of (your child's/any of the children's) meals because there wasn't enough
money for food?
[ ] Yes
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[ ] No
[ ] DK
14. In the last 12 months, did (CHILD’S NAME/any of the children) ever skip meals
because there wasn't enough money for food?
[ ] Yes
[ ] No (Skip 14a)
[ ] DK (Skip 14a)
14a.

[IF YES ABOVE ASK] How often did this happen---almost every month, some
months but not every month, or in only 1 or 2 months?
[]
[]
[]
[]

Almost every month
Some months but not every month
Only 1 or 2 months
DK

15. In the last 12 months, (was your child/ were the children) ever hungry but you just
couldn't afford more food?
[ ] Yes
[ ] No
[ ] DK
16.

In the last 12 months, did (your child/any of the children) ever not eat for a whole
day because there wasn't enough money for food?
[ ] Yes
[ ] No
[ ] DK
END OF FOOD-SECURITY/HUNGER CORE MODULE
User Notes

(1) Response Options: For interview surveys, DK (“don’t know”) and “Refused” are
blind responses - that is, they are not presented as response options, but marked if
volunteered. For self-administered surveys, DK is presented as a response option.
(2) Screeners: The two levels of screener are provided for survey designers wishing to
reduce respondent burden for households not manifesting: (a) any level of food
insecurity (1st-level screener); or (b) any signs of hunger (2nd-level screener).
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To further reduce burden for higher-income respondents, a preliminary screener may be
constructed using Q1 along with a household income measure. Households with income
above twice the poverty threshold, AND who respond <1> to Q1 may be skipped to the
end of the module and classified as food secure. Use of this preliminary screener reduces
total burden in a survey with many higher-income household, and the cost, in terms of
accuracy in identifying food insecure households, is not great. However, research has
shown that a small proportion of the higher-income households screened out by this
procedure will register food insecurity if administered the full module. If Q1 is not
needed for research purposes, a preferred strategy is to omit Q1 and administer Stage 1 of
the module to all households. Administration time for Stage 1 is very nearly the same as
administration time for the preliminary USDA food sufficiency question/screener.
(3) 30-Day Reference Period: The questionnaire items may be modified to a 30-day
reference period by changing the “last 12-month” references to “last 30 days.” In this
case, items 8a, 12a, and 14a must be changed to read as follows:
8a/12a/14a
[IF YES ABOVE, ASK] In the last 30 days, how many days did this
happen?
______ days
[ ] DK
(4) Food-Security/Hunger Scale: Questions 2-16 provide a complete, validated set of
food-insecurity/hunger indicator variables for use in: (1) scaled measurement of the
severity of household food insecurity and hunger; (2) classification of households by
severity level of food insecurity and hunger; and (3) comparison of food-insecurity and
hunger prevalence with national benchmark data. To request guidance materials for
calculating these measures, contact the U.S. Department of Agriculture, Food and
Nutrition Service, Office of Analysis, Nutrition, and Evaluation, Alexandria, VA (703305-2125), or the U.S. Department of Agriculture, Economic Research Service,
Washington, DC (202-694-5433).
SECTION 7 - FOOD ASSISTANCE AND PROGRAM PARTICIPATION
Interviewer: In this section we would like to know if you are familiar with and use
the following food assistance programs: WIC Program, and others. Again, all of this
information is strictly confidential.
WIC --The supplemental Food Program for Women, Infants and Children.
Maternal WIC:
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3. Did you receive WIC Program benefits either during your pregnancy or after the
child’s
birth?
01) Yes, both
02) Yes, during pregnancy only
03) Yes, after birth only
04) Neither
4. Has your child ever received or is receiving WIC benefits?
01) Yes
02) No
66) Not applicable
88) Don’t know
99) Refused
5. If not, could you tell me why you are not receiving WIC benefits for yourself now?
Is it because..
(Interviewer: circle all that apply. Non-breastfeeding women get checks for 5
months after birth and breastfeeding women get checks up to a year after child is
born)
01) You are not eligible anymore because it has been too long since your child was
born
02) It is too difficult to apply
03) You applied, but have not received an answer
04) You feel uncomfortable using WIC benefits
05) There are problems with WIC Program staff
06) You do not have transportation
07) You did not apply because respondent believed he/she is not eligible
08) You applied, but respondent is ineligible due to high income
66) Not applicable
77) Other Specify:_________________________________________
88) Don’t know
99) Refused
Household Income:
Interviewer: For the next two questions please include all money (employment) and
government assistance (government checks, Disability, Food Stamps) received by any
and all members of your household.
1. What is the total amount of money your household receives per month from
employment and government assistance (Please include income for all members of
the household)? $_______
88) Don't know
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99) Refused
Food Stamp Participation:
2. Are you now or have you ever received food stamps?
01) Yes
02) No --- (skip to q.6)
88) Don’t know
99) Refused
3. Do you use food stamps to buy food for all members of your household?
01) Yes
02) No
88) Don’t know
99) Refused
4. In an average month, how long do food stamps last you?
01) ______ Weeks
88) Don”t know
99) Refused
5. Is anyone currently or has anyone else in your household ever received food stamps?
Yes
No
88) Don't know
99) Refused
(Interviewer: If respondent answered "no" to q. 3 and 6, ask q.7)
6. Why doesn’t your household receive Food Stamps now? Is it because...(circle all that
apply)
01) It is too difficult to apply
02) You are not eligible to receive Food Stamps
02) You applied but have not received answer
03) You feel uncomfortable using Food Stamps
04) There are problems with Food Stamps Office staff
05) You do not have transportation
06) Your food stamp benefits have stopped because of Welfare Reform
07) You no longer need Food Stamps
66) Not applicable
77) Other (please specify):_________________
88) Don’t know
99) Refused
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SECTION – 8 NUTRITION KNOWLEDGE, ATTITUDES, BARRIERS

Knowledge:
Interviewer: Now I would like to ask you some questions about nutrition.
1. Do you think it is important to eat fruits and vegetables?
01) Yes
02) No
88) Don’t know
99) Refused
2. Do you think is important to eat fiber?
01) Yes
02) No
88) Don’t know
99) Refused
3. Have you ever seen the Food Guide Pyramid?
01) Yes
02) No
88) Don't know
99) Refused
4. According to the recommendations given on the Food Guide Pyramid, how many
servings from each food group should you and your family eat everyday?
a) Fruits
b) Vegetables
c) Breads/cereals/rice
d) Milk/yogurt/cheese
e) Meat/beans

Number of portions:
01) 1
02) 2-4
01) 1-2
02) 3-5
01) 2-4
02) 3-5
01) 2-3
02) 5-7
01) 2-3
02) 5-7

5. Name some healthy foods.
__________ ____________
88) I don’t know

03) 6-11
03) 6-11
03) 6-11
03) 6-11
03) 8-10

___________ ___________

6. Do you think it is important to eat foods that are low in fat?
01) Yes
02) No
88) I don’t know
99) Refused
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88) D/K
88) D/K
88) D/K
88) D/K
88) D/K

7. Do you think it is important for a person to eat healthy?
01) Yes
02) No
88) I don’t know
99) Refused
8. Which of these foods do you think is/are high in saturated fat?
a) Bananas
01) Yes
02) No
88) D/K
b) Beef
01) Yes
02) No
88) D/K
d) Rice
01) Yes
02) No
88) D/K
c) Potato
01) Yes
02) No
88) D/K
d) Tortilla
01) Yes
02) No
88) D/K
9. Which of the following foods would be a good source of calcium?
a) Pork
01) Yes
02) No
88) D/K
b) Apples
01) Yes
02) No
88) D/K
c) Milk
01) Yes
02) No
88) D/K
d) Corn
01) Yes
02) No
88) D/K
e) Rice
01) Yes
02) No
88) D/K
10. Which of the following foods would be a good source of iron?
a) Tortilla
01) Yes
02) No
88) D/K
b) Apples
01) Yes
02) No
88) D/K
c) Milk
01) Yes
02) No
88) D/K
d) Beef
01) Yes
02) No
88) D/K
e) Rice
01) Yes
02) No
88) D/K
11. Which of the following foods would be a good source of fiber?
a) Fish
01) Yes
02) No
88) D/K
b) Tortilla
01) Yes
02) No
88) D/K
c) Milk
01) Yes
02) No
88) D/K
d) Beef
01) Yes
02) No
88) D/K
e) Beans
01) Yes
02) No
88) D/K
12. Do you think that it is important to eat a diet low in sweets and deserts?
01) Yes
02) No
88) I don’t know
99) Refused
Attitudes:
13. Do you believe that making healthy food choices will help keep you and your family
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healthy.
01) Yes, it will help
02) It will help a little
03) No it will not help
04) Not sure if it will help
99) Refused
Delivery of Nutrition Information:
14. Have you ever gotten information about nutrition?
01) Yes
02) No
88) Don’t know
If yes, where did you learn about nutrition?
____________________________________
15. Would you like learning more about nutrition?
01) Yes
02) No (Answer # 16)
88) I don’t know
99) Refused
16. Please tell us how you would like to learn about nutrition.
a) Newspaper
b) Health Fairs
c) Television
d) Radio
e) Community play
f) Workshops
g) Mail
h) From child’s school
i) Nutrition professional
j) Family Doctor
k) Theater
Barriers:
17. How would you describe your diet?
01) Very healthy
02) Healthy
03) Average
04) Unhealthy
05) Very unhealthy
88) Don’t know
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18. Do you think it is difficult to eat a healthy diet?
01) Yes
02) Sometimes
03) No
88) Don’t know
19. If yes, please tell me why it is difficult for you to eat a healthy diet.
____________________________________________________________________
a) It takes too much time to prepare
b) Healthy foods cost too much
c) My family does not eat healthy foods
d) It is difficult to find healthy foods that my family likes.
e) I do not know how to buy healthy foods.
f) I do not know how to use food labels.
g) I do not receive any support for preparing healthy foods.
h) I don not know what foods are healthy.
i) Other
Self-Efficacy:
Interviewer: Please tell me how confident you are about the following:
20. You are able to choose healthy foods at the grocery store
01) Very confident
02) Somewhat confident
03) Not confident at all
04) Not sure
99) Refused
21. You are able to prepare healthy foods for you and your family.
01) Very confident
02) Somewhat confident
03) Not confident at all
04) Not sure
99) Refused
22. You are able to select healthy snacks for yourself and your children.
01) Very confident
02) Somewhat confident
Not confident at all
Not sure
99) Refused
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SECTION 9 - ANTHROPOMETRY

INTERVIEWER: PLEASE ASK THE RESPONDENT THE FOLLOWING
QUESTION BEFORE YOU ACTUALLY TAKE WEIGHT AND HEIGHT
MEASUREMENTS
1. What do you think your weight is right now? Please estimate if you don’t know.
__________ lbs / kgs
Measurements:
Weight 1:_______lbs._______kgs.

Height 1: _______inches _______cm.

(Interviewer: Ask q. 1 and 2 only if respondent indicated birth outside the United
States.)
1. Has your weight changed since you have been in the United States?
01) Yes
02) No
88) Don't know
99) Refused
2. What was your weight in your native country? ___________________________
3. If yes, by how many pounds has it changed? _____________________________
4. How much would you like to way? __________________________________
Observations:
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